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MYRLITE 


An insoluble. neutral carbonate, free from silicon, acids 
and alkalies; of soft, velvety texture, found in 
Vermont; probably the result of a chemically laden 
cold stream coming in contact with the warmer waters 
of a lake, forming a precipitation called Myrlite, 
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New Vertical Lift Bridge at Tacoma, Wash., Showing Span Raised, Thus Giving a Clearance of 135 ft. Above High Tide. 


ELECTRO-MECHANICAL EQUIPMENT OF A LIFT BRIDGE 


There has recently been put in commission at Ta- 
coma, Washington, a new vertical lift bridge cross- 
ing the city waterway and leading from the business 
section to the manufacturing section located on the 
tide flats. 

This bridge presents several interesting features 
to the engineering fraternity, among them being the 
lift itself which is the first one ever built on a grade, 
and the overhead pipe truss carrying water mains, 
gas mains, etc. From the electrical engineer’s point of 
view it is of interest as being the first bridge of this 
type having all operations controlled from one point. 
Its successful operation also clearly demonstrates that 
electricity is the ideal motive power for operation of 
bridges of this character, as it permits the installation 
of many safety devices and gives the requisite range of 
power. 

The movable part of the bridge is a steel span 
212 ft. in length weighing 840 tons. It is counterbal- 
anced by two concrete counterweights weighing 420 
tons each. Motive power for raising and lowering the 
span is required to overcome the friction of sheeves, 
cables, drums and gearing. This requires 200 horse- 
power at starting and 75 horsepower during the bal- 
ance of the operation of moving the span the 75 ft. 
which it travels. The time required is 40 seconds. The 


200 horsepower load endures about 10 seconds of this 
time. Motive power is furnished by 2-500 volt d.c 
75 horsepower Westinghouse series wound street rail- 
way type motors so connected as to run in series or 
multiple as desired. They are controlled by a master 
controller and relays similar to interurban car equip- 
ment. Motors are equipped with solenoid brakes 
which are automatically set when the bridge is at 
rest. A hand brake is also provided to be operated 
from the operator’s cage. 

Current for these motors is conveyed to the 
switchboard by means of vertical trolleys placed on 
the towers of the bridge, and is collected by trolley 
wheels secured to the span, both ends of the bridge 
being so equipped as an emergency precaution. 

Motors are direct connected to a train of gears 
in the machinery house-from »which runs two 8 in. 
shafts to each side of the span. On the ends of these 
shafts are located the drums around which the “up- 
haul” and the “down-haul” cables are wound, and so 
arranged that as one unwinds the other winds up, 
both using the same grooves. These cables are 1% 
in. flexible steel. Sixty-four 2 in. flexible steel cables 
support the span passing over 10 ft. sheaves with 18 
in. shafts located on top of the supporting towers of 
the bridge. The equalizer to which these cables are 
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attached at the counter-weights gives equal tension 
on all cables at all times. This is the chief patented 


feature of the bridge and is the feature that has made 
the vertical lift bridge a success. 
The machinery house contains, besides the gear- 
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mounted one 500 amp. D. P. D. H. fused service switch, 
one 100 amp. D. P. D. T. fused switch, one 100 amp. 
S. P. S. T. fused switch, one overload relay and the 
10 main relays. The grid resistances are located at 
the rear of this board. 








The Machinery House Containing the Motors and Gearing, the Limit Switches, the Relays and Resistances. 


ing mentioned, the following: A mechanically operated 
limit switch, which cuts off the ctlirrent and sets the 








The Operator's House in Which is the Controller, 
the Mechanical Height Indicator, the Hand Brake 
and Two State Panels. 





solenoid brakes when the span is 6 ft. from the top 
or bottom of its travel, one slate panel on which is 


The operator’s house contains the controller, the 
mechanical height indicator, the hand brake, and 2 
slate panels. On one of these is mounted the follow- 
ing: One ammeter, one voltmeter, 3 switches to con- 
trol gongs, stop signals, semaphore lights, 5 pilot light 
receptacles and the 4 switches for the electrically op- 
erated gates. On the other panel is mounted the main 
feeder switches for the two motors, the main circuit 
breaker, push button to bridge the limit at the top and 
a specially constructed no-voltage release to bridge 
the limit switch at the bottom. 

Traffic at the ends of the span is shut off by 4-35 
ft. gates weighing 2%4 tons each. These gates are 
counterbalanced and arranged to raise 5 ft. vertically 
after which they make a quarter turn while raising 
10 ft. and come to rest parallel to the direction of 
traffic, thus avoiding interfering with the trolley wires. 
The gates are handled by 2 horsepower motors and the 
operation. which requires 45 seconds, is controlled 
from the operator’s cage. Current is conveyed by me- 
chanical contacts located under the sidewalks. Con- 
nection is broken by lifting the span rendering it im- 
possible to move the gates while the span is raised. 

The installation and testing of the electrical ma- 
chinery and devices was in charge of Davis & Hull, 
electrical engineers and contractors of Tacoma. The 
International Contract Company of Seattle, Portland 
and Tacoma were the general contractors. Plans were 
drawn by Waddell & Harrington of Kansas City, Mis- 
souri, who are the patentees of the bridge. They also 
supervised the erection. 
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ELECTRICAL PUMPING AND IRRIGATION 


CONCRETE DROPS, BAFFLE WALLS AND NOTCH DROPS. 
BY B, A. ETCHEVERRY. 


Modesto Plain concrete drop. 

This drop is on the main canal of the Modesto 
Irrigation District which has a maximum carrying 
capacity of 630 cu. ft. per second. This structure was 
constructed in 1902. The drop is 15% ft. high. The 
crest of the weir is 24 ft. wide and is made narrower 
than the canal to check the velocity above the drop. 
In addition 3 T beams (4.5 in.x3in., 85 Ibs. per ft.) 
9 ft. long divide the space above the crest between 
the two side walls into four openings regulated by 
flashboards 6 ft. long which permit using the drop 
for a check gate. These T beams are placed on a 
slope of 2 ft. horizontal to 1 ft. vertical and have the 
lower end imbedded in the crest while the upper end 





Drop with Baffle Wall, Comanche Canal, Colorado. 


rests on an 8 in. I beam (18 Ib. per ft.) 26 ft. long, 
imbedded for 1 ft. on each side wall and acting as 
a brace for these walls: To resist the shock of the 
falling water a water cushion 4 ft. deep and 12 ft. long 
is formed by a vertical wall 4 ft. high above the floor 
oi the drop. 

This structure was probably one of the earliest 
concrete drops built in this country and has worked 
very satisfactorily. The amount of concrete used was 
330 cu. yards. Comparing the amount and cost of 
material for this structure with that of the reinforced 
drop on the same canal previously described, shows 
the advantage in favor of reinforced concrete. The 
total unit cost of construction for the reinforced drop 
including excavation, puddling, etc., was $15.20 per 
cu. yd. of concrete. Subtracting $1.70 per cu. yd. for 
the steel and 50c per cu. yd. for placing the steel gives 
the cost of plain concrete $13 per cu. yd. At this price 
the cost of 330 cu. yds. in the plain concrete drop is 
$4300. The cost of the reinforced drop was $2760. 
The fall, however, is not as great as for the plain con- 
crete drop. 

Drop with baffle wall, Comanche Canal, Arkansas 
Valley Sugar Beet & Irrigation Land Company, Colo. 

This structure was constructed on the Comanche 
canal which has a carrying capacity of 450 cu. ft. per 


second, in the winter of 1907. The width of drop be- 
tween side walls is 18 ft. and the height of the fall 
is 9 ft. The upstream wing walls run into the banks 
of the canal on an angle of 30 degrees with the axis 
of the canal. The downstream wing walls make an 
angle of 45 degrees with this axis. All wing walls 
extend below the grade of the canal to a depth of 7 ft. 
and prevent the water from washing under or around 
the structure. To break the force of the falling water, 
in addition to the water cushion 7 ft. deep, a baffle 
wall which acts also as a strut between the side walls, 
and against which the water strikes, has been pro- 
vided. On the center line of the drop a buttress wall 
6 in, thick supports the breast and baffle walls. The 
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Notch Drop, North Platte Project, Nebraska. 


top of the baffle wall is tied to the crest of the breast 
wall with 1% in. rods spaced 18 in. apart. The walls 
have all a light section and are well reinforced. The 
wing walls are only 9 in. thick at the bottom, tapering 
to 5 in. at the top and rest on a base 2 ft. 9 in. wide. 
The side walls are braced by the baffle wall extending 
between them and are of the buttress type. They are 
from 7 to 10 in. thick at the bottom and taper to 5 
in. at the top. The floor of the water cushion con- 
sists of a series of arches 6 in. thick at the crown, 
well reinforced with 3 or % in. bars spaced 8 in. apart 
in both directions. The downstream floor is 5 in. 
thick and rests on reinforced concrete beams sup- 
ported on reinforced concrete posts. 

With the deep water cushion the baffle wall does 
not seem necessary. Many drops have higher falls, 
shallower water cushion and designed for larger quan- 
tities of water have been in successful operation for 
several vears and depend entirely on the water cush- 
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ion and rip-rapping below to prevent scouring. The 
engineer of this company, however, states that the 
baffle wall breaks the force of the water more suc- 
cessfully than where the water cushion alone is de- 
pended on. 


The itemized cost of construction is given below 
and the data should be valuable in preparing estimates 
of cost of similar structures built up of thin walls care- 
fully reinforced. The expensive form construction and 
the large amount of reinforcement are partly balanced 
by the smaller amount of concrete. The total cost of 
the reinforced concrete in place was $20.073 per cu. yd. 
The cost of steel reinforcement in place and of the form 
amounts to $12.65 a cu. yd. 

Classification. Quan, Unit Total 
Excavation. tity. Cost. Cost. Totals 


Building dikes and ditches for 

controlling water during con- 

SENIOR kk 65. obo es ees $ 72.25 
Tearing out old wooden struc- 

ture; cost $34.50, less mate- 


vil OGG ORE. ni sc dee tinks 9.50 
Rock excavation ............. 30 .752 22.56 
Earth excavation ............ 253 .49 123.89 $ 228.20 
Concrete ———_—— 
Cement at R. R. station...... 2.735 246.18 
Hauling cement 4 miles...... 315 28.34 
Hauling sand and gravel..... 1.043 93.87 
Lumber delivered at job...... 2.186 196.71 
Bees SONS eas Aa 6s bos 4.892 440.25 
Nails and wire in forms...... 181 16.28 
Reinforcing steel at R. R. .... 3.268 294.11 
Hauling steel 4 miles........ .302 27.15 
Cutting, bending and placing 
is int kcdeeeis bane cones 2.005 180.43 
Mixing and placing concrete.... 2.417 217.52 
Protecting concrete from freez- 
WN hoa. ..chntvnaeucusencees -730 65.71 $1,806.55 





90 20.073 1,806.55 


(Cost of material $711.48—= 7.905 per cu. yd.) 
(Cost of labor $1005.07 = 12.167 per cu. yd.) 
Backfilling and puddling..... 540 455 $ 240.36 
Equipment— : 
Use of tools and equipment... 146.96 
Camp expenses, including 
hauling and setting up of 


CRS GUE kos ech scaeiwes 153.93 300.89 
Engineering— 
Design and supervision of con- 
SNE 3b Nha s Ses wueas oesm 229.88 
$2,805.88 


Notch drop, Herth Platte Project, Nebraska. 


This drop is interesting for the reason that it rep- 
resents the type of drop extensively used in India 
where it has been found to give very good results in 
preventing increased velocity above the fall and ero- 
sive action below the fall. The structure is a drop 
on one of the laterals of the Interstate Canals and 
combines with its headgate to a secondary lateral. The 
notch is formed in the breast wall which extends up 
to high water level. A groove for flashboards is 
formed in the notch to check the water above. The 
drop is designed for 136 second ft. For larger quanti- 
ties of water two or more notches should be used. The 
approach to the notch is formed by a reinforced con- 
crete floor and the sloping banks which are lined with 
6 in. of concrete. On one side the sloping wing wall 
is supported on buttresses. On the other side is the 
gate and outlet to the secondary lateral. The outlet 
channel is a portion of the lateral lined with concrete 
with a toe wall at the lower end. Five concrete posts 
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in this channel check the high velocity of the water as 
it escapes through the gate. At the floor of the notch 
a lip or projection spreads the water as it escapes 
into a fan-like sheet whose erosive power is very much 
less than that of falling water. Below the notch the 
depressed floor and a lined section of the canal form 
a shallow water cushion and prevent the erosion of 
the canal. 

The cost of this structure, which is a combination 
drop and turnout structure containing 89 cu. yds. of 
concrete, was $1468.18. The total cost of five other 
drops of the same kind on the same canal containing a 
total of 323 cu. yds. was $4513.62 or $12.92 a cu. yd. 
Following is the itemized cost of one of these drops 
4.9 ft. high and containing 66 cu. yds. of concrete: 


Total Cost per 








Item cost. cubic yard 
Excavation and backfilling ................ 61.45 931 
I ee oa ages ek Ke we ve o8 18.84 .285 
pO ee ee ye ere eee 12.06 182 
CN oi vos co Sean eeshen bee cece era boss 53.20 805 
Te et win pease ekainns 70.77 1.072 
i eC cae ik Vhs oN Chee comqn Cem 130.54 1.978 
ee Sega eo cess babi oe Oe Ses Re 13.25 .201 
Ce os wiibi-e we nalCeRaue+ 0's bape 144.49 2.189 
NOE en ik ie hie cs s cing e's o'gewer 76.91 1.165 
Concrete (mixing and placing)............ 85.98 1.302 
CN oe UC aha a as ake ees cee ee oe eee 70.62 1.070 

ee CSS a ca ck ee bine ee $737.11 $11.18 


Sand and gravel were hauled 3% miles, water 2% 
miles, cement and steel 6% miles; carpenters were 
paid 45c an hour, laborers 30c an hour. 





SECTION 


Details of Seven Foot Drop on Carlton Lateral, 
Colorado. 


The success obtained with this type of drop indi- 
cates that it is probably superior to the other types 
and should be more extensively used. 
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Small Standard Drop; American Beet Sugar, Co., Colo. 


This design of drop is used on ditches having a 
capacity of 5 to 75 cu. ft. per second. The dimensions 
which are constant for the different sizes of drops 
are shown on the drawing while the variable dimei- 
sions are given in the table. The capacity table gives 
the discharge for different widths of box for depths 
of water in the ditch of 1 ft, 1 ft. 6 in., and 2 ft. While 
outlet wings are usually not required for the smaller 
boxes, if necessary the banks may be protected with 
riprap or a line of posts and woven wire strung %n 
each side of the ditch. The larger drop boxes shouid 
have a special outlet end designed to suit the condi- 
tions as they are found to exist. The walls are rein- 
forced with strands of barb wire every 6 in. in their 
height. This reinforcement is intended mainly to tie 
the walls together. The drawing shows the form in 
place for the construction of water cushion box and 
for the side wall. At the inlet the wing wall should 
extend at least 1 ft. below the bottom of the ditch to 
prevent the washing around the structure. 


The instructions to be followed in construction 
are as follows: Where the soil is sufficiently rigid 
and compact to rigidly make the excavation no outside 
forms will be required unless it be for the portion 
of the wall extending above the ground. After the ex- 
cavation is completed fill with concrete up to the sur- 
face of the floor of water cushion, then put in place 
the form for the water cushion box and fill the side 
wall spaces with concrete up to the lower grade of 
the canal. Now set the forms for the side walls and 
the down stream face of the crest wall. The concrete 
can now be filled in up to the height of crest, then fin- 
ish the side and wing walls to the desired height. 

Walls 2 ft. high may be made 6 in. thick; over 2 
ft. and under 4 ft. walls may be 8 in. thick; and for 
greater heights the walls should be at least 12 in. 
thick or heavier reinforcement used. If many of the 
boxes are to be built the forms should be made of 2 
in. lumber, especially for the side walls. When using 
the forms for the second time or afterward, clean off 
all mortar adhering to them. This will aid in making 
a smooth surface wall. When through with the forms 
they should be carefully stored to prevent warping. 
The cost of constructing a 3 ft. drop 3 ft. wide was as 
follows: 


T sacks of cement at Ne ate wie Ga nee au $4.55 
S yards .of sand at Tic... ....-......-.. ae 
i 2 Se ee ed ora Wididw anil dew ede 2.50 
NE eR i Sa gs wee P eBww oud: & ew dow 6 2.00 

$10.55 


The walls were 8 in. thick although 6 in. would 
have been sufficient. The cost of form is not taken 
into consideration as it is used over again several times. 


ELECTRIC CRANES IN ARGENTINE. 

The government has accepted the tender of the 
Machinenfabrik Augsburg, Nurnberg, A. G., for the 
supply of 75 electric cranes for the warehouses in the 
Port of Buenos Aires at $1150 gold each, and 6 sets 
of spares at $530 each. 
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POWER COSTS FOR MINING. 


An excellent comparison of the comparative cost 
of steam, gas or hydraulic power for driving alterna- 
tors is contained in a paper on the electric power in- 
stallation at El Tigre Mine in Mexico, presented by 
James W. Malcolmson at a recent meeting of the 
American Institute of Mining Engineers. An enlarge- 
ment of the mill required that a new source of power 
be found, as fuel for an existing steam and producer 
gas plant had become scarce and expensive. It was 
estimated that the enlarged plant, together with the 
mine, would require 750 h.p. 


In a study of the best manner to obtain power the 
following alternative propositions were considered: 


1. To continue using the local fuel supply by 
building tramways and cheapening transportation gen- 
erally, thereby reaching a larger area of country. 
Power to be generated by means of wood-burning gas- 
producers and gas engine plant. 


2. To build a steam power plant at Yzabal, the 


nearest railroad point, 30 miles away, and transmit 
electric power to the mine, using Texas or California 
oil as fuel at $1.70 (U. S. currency) per barrel on the 
assumption that the Mexican government would re- 
move the import duties. 


3. To build a dam on the Bavispe river, 10 miles 
from the mine, and install a hydroelectric plant and 
transmission line. 


4. To install a power plant at Douglas, Arizona, 
and transmit electric power 65 miles to the mines. 


An investigation of the available timber showed 
that it consisted of 80 per cent of white pine and 20 
per cent of scrub oak. The supply was limited and 
much of the pine would be required during the next 
ten years for mine timbering and general construc- 
tion work. 

It is estimated that 13,500 cords of wood, 8x 4x 
3 ft., would be required, per annum, to produce 750 h.p. 
in a well designed gas engine plant, as follows: 


Horsepower Consumpr Total Total 

Hours per tion per Quantity Per 
Annum. H.P-.hr. per Annum. Cord. Year. 
Pounds. Pounds. Pounds. Cords. 


White dry oak. 1,600,000 3.3 5,280,000 2.020 2,000 





Dry pine ..... 4,800,000 3.0 14.400,000 1,326 10,900 
6,400,000 19,680,000 13,500 

Estimating these 13,500 cords at $3.25 per cord equals 
a aa A i Cee tee $43,875 


per annum. Add coke used in the bottom of the pro- 
ducers, 1% per cent of the weight of the wood con- 
sumed, equals 150 tons per annum at $20 per ton, 
aac soak end oes oS) d6 seer ees 3,000 


Total fuel cost (U. S. currency)................ $46,875 


A well designed steam plant at Yzabal with elec- 
tric power transmission to El Tigre would consume 
1.5 lb. Texas fuel-oil per horsepower delivered to the 
motors. Taking 750 h.p. for 365 days equals approxi- 
mately : 


Gr re, OO 0.5 Be os cc cc cc cecee 9,600,000 Ib. of oil 
311 Ib. of oil per barrel equals............ 30,870 barrels of oil 
$1.70 per barrel at Yzabal gives total fuel cost per 
i la ow wWibe bs ob ceccccce $52,480 
Excess cost over gas fuel at the mine................ 5,605 
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This difference would be wiped out by an increase 
of 50c per cord in the cost of 13,500 cords per year. 
In fact, before the new power plant was in operation 
the price of cordwood had increased $1 per cord and 
the cost under any circumstances would have steadily 
risen. 

Even with wood at $3.25 per cord the estimated 
saving was more than offset by the greater expense 
for labor, repairs and supplies with gas engines. 

In a plant of this size the expense of gas power 
would be nearly twice as much for repairs and 
supplies as for the corresponding items in a steam 
power transmission plant. The cash expenditures 
per annum would be greater at El Tigre than with a 
steam electric plant at Yzabal, even if there were no 
increase in the cost of wood. 

Regarding first cost, it was estimated that gas 
engine power is unsatisfactory unless the plant has one 
spare engine to allow for the periodical cleaning of 
each engine in turn. 

It was estimated that a suitable plant of gas- 
producers, gas engines and dynamos could only be in- 
stalled at El Tigre, 30 miles from the railroad, for 
$150,000, taking the European cost of engines. Engines 
made in the United States would cost more. 


The first cost of a suitable steam plant at Yzabal 
with electric power transmission to El Tigre was 
estimated at $213,400, including economizers, as fol- 
lows: 


Power plant at Yzabal erected complete............ $133,000 
Economizers (not considered important) ............ 17,000 
Transmission line to El Tigre, 30 miles, 30,000 volts.. 30,000 
Step-up and step-down transformers.................. 14,000 
Margin on a preliminary estimate, 10 per cent........ 19,400 

ee ag ak ce w'et $213,400 


The estimated cost of delivered horsepower per 
year using 750 h.p. was $105. 

Compared with power transmitted from a steam 
plant at Yzabal, gas engine power at El Tigre would 
be less reliable, and more troublesome, and the prop- 
osition to install a local power plant at the mine was, 
therefore, definitely rejected. 

After an expert examination of a proposed dam 
on the Bavispe Riyer,.this proposal was also aban- 
doned. The river is usually 150 ft. wide and 2 ft. deep, 
but at times it is 2000 ft. wide and 24 ft. deep, and 
during dry seasons the river is not over 6 in. deep.. Tf 
a dam and power plant were built, except at enormous 
cost and many miles away, a duplicate steam plant 
would also be necessary and the ‘total estimated 
cost proved to be out of all proportion, when compared 
with.the other projects. 

Before finally deciding to build the plant at Yza- 
bal, which is 45 miles south of Douglas, an investiga- 
tion was made as to the possibility of securing power 
from that town. In Douglas, the power plant of the 
Copper Queen Consolidated Mining Company de- 
velops approximately 5000 h.p. for the requirements 
oi its smelter. An arrangement was made. whereby 
this company agreed to install exhaust turbine gener- 
ators in its plant and supply electric power to the 
Tigre Mining Company. The installation was to be 
paid for by the Tigre Mining Company, and the 
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power sold on a sliding scale varying with the amount 
taken and the cost of fuel oil in Douglas. In August, 
1912, this amounted to 0.96 cent per kw.-hr. at Douglas. 

The installation of an exhaust turbine plant at 
Douglas presented several advantages, although the 
cost of the machinery, together with the 65 mile trans- 
mission line to the mine, was considerably in excess 
of the Yzabal proposition with a 30 mile transmission. 

The principal advantage, which led to a final de- 
cision to adopt the Douglas proposal, was the cost of 
power. 

Taking 750 h.p., it was estimated that a plant at 
Yzabal would cost per annum $79,000, or $105 per 
horsepower delivered at El Tigre per year. 

Power from Douglas delivered at the mine, it was 
estimated, would cost slightly more than $70 per 
horsepower per year, or from $54,000 to $57,000 per 
annum, depending on whether one or two turbines 
were required. 

In other words, the Douglas proposal showed a 
saving in cost of power of $25,000 per year, and it was 
decided in July, 1910, to adopt it and build a line to 
the mine. 

In June, 1911, power was delivered over the line 
to El Tigre, the revolution in Mexico causing some 
delay in prosecuting the work. 

The plant at the works of the Copper Queen Con- 
solidated Mining Company in Douglas consists of two 
750 kw. exhaust turbine generators which will oper- 
ate with a 50 per cent underload or overload without 
any very serious loss of efficiency. The Tigre Min- 
ing Company receives the power at the bus bars at 
a tension of 2200 volts. This is stepped up to 44,000 
volts by means of three General Electric transform- 
ers. At the mine the current is stepped down to 440 
volts and distributed to the various circuits in the 
plant. 

The transmission is peculiar on account of the 
small quantity of power being transmitted such a long 
distance. 

The line is a 44,000 volt, 60 cycle, 3-phase line 
consisting of a single line of wooden poles carrying 
three conductors of No. 4 B. & S. gauge medium hard 
drawn copper with telephone wires below. The poles 
are spaced 200 ft. apart; and at the crossing of the 
Bavispe River, the span is 1600 ft. 

The cost of the line from the low tension side of 
its step-up transformer station’ at Douglas to the low 
tension side of its step-down transformer station at 
El Tigre was $161,121. Not including the transformer 
stations at each end the cost was very closely equal to 
$2000 per mile. The line, including the transformer 


stations, was. built by Messrs. Sanderson & Porter of 


New York. 

The total cost of the exhaust turbine generator 
plant, including the steam piping, etc., was $71,894, 
the machinery being installed by the Copper Queen 
Consolidated Mining Company. 

During the past year 6000 tons of ore have been 
concentrated and 7500 tons cyanided monthly at the 
Tigre mill. An average of 616 h.p. is distributed at 
the El Tigre switchboard at a cost of $86 per horse- 
power per year; the cost at Douglas being 0.95 cent 
per kilowatt-hour. 


ee eee 
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ACCOUNTING UNDER UTILITY REGULATION 


MAINTENANCE OF CAPITAL. II. 
BY JOHN A. BRITTON, 


Maintenance of capital includes those mechanical 
or physical changes in the fixed capital which primarily 
affect the results of current operations rather than 
the value of the facilities, structures or units of equip- 
ment. These changes are made to keep the facilities, 
structures, or units of equipment in as _ good 
working order as they were originally expected 
to be, after the lapse of time which intervenes 
between the date of acquisition, and that on which 
these changes have been made. The charges which are 
made to capital under the general heading of Main- 
tenance of Capital are generally termed repairs, and 
are thereby more specifically designated as expendi- 
tures necessary to keep the facilities, structures or 
units of equipment, up to the standard of operating 
efficiency. 

This term should therefore not be applied to any 
changes of capital which result in new facilities, struc- 
tures or units of equipment of the same or greater 
capacity, or which amount to a substantial change of 
identity in such facilities, structures or units of equip- 
ment. 

When through wear and tear, or through casualty, 
it becomes necessary to replace or repair some part 
of any structure, facility or unit of equipment, and the 
extent of such repairs does not amount to a substantial 
change of identity in such structure, facility or unit 
of equipment, such work is to be treated as a repair, 
and charged to the sub-accounts under maintenance. 

Replacements include all substitutions for exist- 
ing structures, facilities or units of equipment, which 
have been exhausted or become inadequate in service; 
and when the replacement of such structures, facilities 
or units of equipment does not increase the capacity, 
then the cost of such structures, facilities or units of 
equipment must be considered as a replacement, and 
not charged to any of the sub-accounts under main- 
tenance, but to Accrued Amortization of Capital, (a 
general account). When a substitution for existing 
structures, facilities or units of equipment has a sub- 
stantially greater capacity than that structure, facility 
or unit of equipment for which it is substituted, the 
value of the original structure, facility or unit of equip- 
ment, less the salvage of old material, as junk or stock, 
shall be charged as a replacement and credited to capi- 
tal; the cost of the substituting structures, facilities 
or units of equipment shall constitute an addition and 
betterment to capital, and be charged to appropriate 
sub-account in Additions and Betterments of Capital, 
(a divisional account). 

Repairs have to do with the replacement of parts 
of existing structures, facilities or units of equipment, 
as, e.g., replacing a spoke or wheel of a wagon or auto- 
mobile; valve or cylinder rings of an engine; field coils 
or collection rings of a generator, etc. Replacements 
have to do with the total discarding of existing struc- 
tures, facilities or units of equipment, and the sub- 
stitution of one of same or greater capacity, as, e. g., a 
gas generator is burned out and cannot be repaired, it 


is junked and a new generator installed in its place; 
if a gas generator is burned out and cannot be repaired 
and is replaced by a generator of twice the capacity, 
then the original cost of the discarded generator, less 
salvage, as scrap or stock, would constitute the replace- 
ment, and the cost of the generator of greater capacity, 
less the replacement, would constitute a betterment. 


Case I. 
Replacement: 
1—Gas Generator (original machine) .............. $25,000.00 
1—Gas Generator (replacing original machine).... 25,000.00 


No charge to capital or increase of capacity, 
therefore the second machine is a replacement. 
Case Il. 
Replacement and Betterment: 
aie adee oes $25,000.00 


1—Gas Generator (original machine) 
1—Gas Generator (replacing original machine)..... 35,000.00 


An addition to capital and an increase in capacity, 
See i ONNONI as inca eccceccdvoevcusecds $10,000.00 


Original value of replaced machine................. 25,000.00 
Salvage charged to M. & S. and credited to capital.. 1,000.00 
The replacement charge. ..............cccecs $24,000.00 


All repairs of capital devoted to the production of 
gas, the transmission thereof to consumers for light, 
heat or power, and all capital incident thereto, includ- 
ing the collection of revenues therefor and the dispo- 
sition of by-products produced in connection there- 
with, shall be termed Maintenance of Gas Depart- 
ment Capital. 

Maintenance of Gas Department capital is divisible 
into: maintenance of general capital, maintenance of 
generating capital, maintenance of transmission capi- 
tal, and maintenance of distribution capital. 


Maintenance of General Capital. 
Charge to this account the cost of all repairs to: 


(1) Structures of a permanent character, devoted to 
joint purposes of the Generating, Transmission and 
Distribution Departments, which cannot be included in 
any of the departmental accounts; also all repairs of 
fixtures permanently attached thereto, and made a part 
thereof, such as water pipes and fixtures, steam pipes 
and fixtures for warming and ventilating, gas pipes 
and fixtures for lighting, etc.; elevators, etc., and the 
engines and motors specially provided for operating 
them; furnaces, boilers, etc.; electric wiring and fix- 
tures for lighting, signaling, etc.; electric generators 
specially provided for producing current for lighting 
such buildings, etc. This account includes such re- 
pairs of piers and other foundations for machinery 
and apparatus, as are designed to be as permanent as 
the buildings in (or in connection with) which they are 
constructed, and to outlast the first machinery or 
apparatus mounted thereon; also all repairs of fire pro- 
tection equipment; fences, walls, sidewalks and pave- 
ments within the limits of the grounds and immedi- 
ately adjacent to such buildings. 

Among such building repairs chargeable to this 
account are office buildings, barns, storehouses, ma- 
chine and blacksmith shops, etc. Do not include re- 
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pairs to any part of departmental power plant build- 
ings, substation buildings, general structures, works 
and station buildings, unless such part as used jointly 
by above mentioned departments, is separately at- 
tached thereto. 

(2) Tools and appliances, which are used jointly 
by the Generating, Transmission and Distribution De- 
partments. This account includes the cost of all re- 
pairs to tools and appliances, and includes the cost of 
such tools as are not listed in the Equipment Record. 
These charges should include repairs to machine tools, 
such as planers, lathes, drills. punches, shears and like 
machine shop equipment; also blacksmith shop equip- 
ment; such as forges, anvils, blowers, bellows, etc. 

Include the cost of all hand and portable tools, 
\which are not listed in tool register as to location and 
number. 

(3) Wagons and harness, which are used jointly 
by Generating, Transmission and Distributing Depart- 
ments. This account should include the cost of such 
extra parts of wagons and harness as collars, hames, 
wheels, tongues, etc.; also the cost of repairs such as 
painting, setting tires, repairing wheels, etc., sewing 
harness and like repairs. 

Do not include the cost of horses taking the place 
of existing or disabled stock; all replacements 
of horses must be handled through appropriate general 
ledger account. Whips, blankets, washing of wagons, 
dressing of harness, must not be included in this ac- 
count. 

(4) Automobiles, motorcycles and bicycles which 
are used jointly by Generating, Transmission and Dis- 
tribution Departments. This account should include 
all repairs and all extra parts, such as tires, lamps, 
tops, cushions, etc.; also repairs to engines, lamps, 
tires, cushions, saddles, wheels, etc., and painting and 
decorating. Do not include the washing, oils, gaso- 
line and like supplies for operating. 

(5) Furniture and fixtures devoted to joint uses 
of Generating, Transmission and Distribution Depart- 
ments. This includes repairs to desks, chairs, tables, 
etc., and the cost of such furniture and fixtures, as 
are not properly included in capital. 


Maintenance of Generating Capital. 
Charge to this account the cost of all repairs of: 


(1) Works and station structures, including per- 
manent piers and foundations. Such structures, include 
retort houses, generator houses, purifier houses, engine 
houses, boiler houses, meter houses, tar houses and 
wells, structures for residuals and by-products; ap- 
purtenant walks, fences, drives, tramways, etc., and 
all fixtures permanently attached to such structures 
and made a part thereof; also holder houses, except 
the holders and their appurtenances. 

(2) Buildings of a permanent character, devoted 
solely to general purposes of the Generating Depart- 
ment and not includible in any of the departmental ac- 
counts; repairs of all fixtures permanently attached 
thereto, and made a part thereof, such as water pipes 
and fixtures, steam pipes and fixtures for heating and 
ventilating, gas pipes and fixtures for lighting, etc., 
electric wiring, elevators, etc., and the engines and 
motors specially provided for operating them; fur- 
naces, boilers, etc. This account includes such piers 
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and foundations as are used for machinery, used as 
above; and such buildings as office, storehouses, barns 
shops, etc. 

Do not include in the last two foregoing accounts 
repairs of any structures and buildings not devoted 
solely to uses of Generating Department. 


(3) Boiler apparatus and accessories, devoted to 
the production of steam for use in producing gas, and 
in furnishing motive power in gas works and stations. 
This includes boilers and valves thereto attached, ap- 
purtenant furnaces and grates, flues leading to smoke- 
stacks and chimneys, and the specially provided foun- 
dations and settings of such boilers and appurtenances. 
It also includes repairs to mechanical stokers, oil burn- 
ers and other like apparatus for regulating the supply 
of fuel, etc.; feed and hot water heaters and economiz- 
ers, injectors, filters, feed pumps, blower engines, coal 
conveyors, ash conveyors, water pipes, steam traps, 
drains and separators, and pipes for conducting steam 
from the boiler to the engine, to condensers or to gas 
producers, exhaust pipes, etc. It does not include 
steam pipes whose primary purpose is the heating 
of buildings. 

If the steam is used for prime movers in Electric 
Department, a proportion of the expenses should be 
charged to the department benefited, based on the 
horsepower and time operated. 

(4) All oil gas generators, the specially provided 
foundations and settings for such generators, stacks, 
appurtenant pipes and valves attached thereto. It also 
includes repairs to lining, fire-brick, etc.; seals and 
valves attached thereo. 

(5) Water gas generators and accessories, devoted 
to the production of gas, the specially provided foun- 
dations and settings for such water gas sets, and the 
flues and stacks. This account includes not only gen- 
erators, carburetters, superheaters, seals and piping 
connected therewith, but oil heaters, etc. 


(6) Steam and gas engines used as_ prime 
movers in gas works; likewise the specially provided 
foundations and settings of such engines. This in- 
cludes repairs to the throttle or inlet valve, governor, 
condenser and air pumps, ignition and starting appa- 
ratus; all repairs to steam and gas engines, used for 
driving, blowers, oil and fuel water pumps, tar pumps, 
conveyors, etc. Do not include any repairs to prime 
movers of boosting equipment. 

(7) Apparatus for purifying gas, including con- 
densers, washers, scrubbers, purifiers, tar extractors, 
etc., their specially provided foundations and settings ; 
also the pipes connecting the apparatus and appurte- 
nant valves and gates. Do not include the cost of pip- 
ing from purification apparatus to relief and storage 
holders; and do not include purification material. 

(8) Gas holders and appurtenances at works, and 
of those at district stations. Repairs of holder hous- 
ings shall be charged to account, “Repairs of Works 
and Station Structures.” 

(9) Apparatus and accessories not includible in 
any of the foregoing accounts and not having to do 
with boosting equipment. This includes repairs to 
blowers, station meters, governors, etc.; apparatus for 
charging retorts; oil pumps and oil meters; conveyors 
for disposing of coke, lampblack, other by-products 
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and residuals; tar and ammonia apparatus, pumps, 
pipes and tanks, electric motors, regulators, etc. 

(10) All fuel tanks and bunkers used for storage 
of oil and coal for gas or steam. This should include 
repairs of appurtenant valves and pipes, from oil tanks 
to generator and furnace valves, conveyors for lamp- 
black and coal; also cost of painting. 

(11) Station piping conveying gas from purifica- 
tion apparatus to relief holders to storage holders, 
appurtenant gates and valves. 

(12) Tools and appliances and include the cost of 
such tools as are not listed in the Equipment Record. 
These charges should include the cost of repairs to 
machine tools such as planers, lathes, drills, punches, 
shears and like machine shop equipment; also black- 
smith shop equipment, such as forges, anvils, blowers, 
bellows, etc. Include the cost of all hand and portable 
tools, which are not listed in tool register as to loca- 
tion and number. 

(13) Wagons and harness and include the cost of 
such extra parts of wagons and harness. These charges 
should include the cost of painting wagons, setting 
tires, repairing wheels, etc., and sewing harness and 
like repairs. 

(14) Automobiles, motorcycles and bicycles. These 
charges should include repairs to engines, lamps, tires, 
cushions, saddles, wheels, etc.; also painting and dec- 
orating. 

(15) Furniture and fixtures devoted solely to uses 
of Generating Department. This includes repairs to 
desks, chairs, tables, etc., and the cost of such furni- 
ture and fixtures as are not properly included in cap- 
ital, 


Maintenance of Distribution Capital. 
Charge to this account the cost of all repairs to: 


(1) Buildings of a permanent character, devoted 
solely to general purposes of the Distribution Depart- 
ment and not includible in any of the departmental 
accounts; and repairs of all fixtures permanently at- 
tached thereto, and made a part thereof, such as water 
pipes and fixtures, steam. pipes and fixtures for heat- 
ing and ventilating, gas pipes and fixtures for lighting, 
etc.; electric wiring, elevators, etc., and the engines 
and motors specially provided for operating them, fur- 
naces, boilers, etc. This account includes such piers 
and foundations as are used for machinery, used as 
above, and such buildings as office, storehouses, 
barns, shops, etc. 

(2) Mains. This includes labor of foremen, in- 
spectors (not house inspectors), caulkers, tappers, pav- 
ers, drillers, skilled laborers; similar workers on street 
department pay-rolls, while engaged in repairing, alter- 
ing, overhauling, changing position of, or removing 
street mains; protecting exposed or undermined mains ; 
searching for and repairing leaks in mains and paving 
over any of the above work; also material and cartage 
in connection with above work. Do not include any 
repairs to trunk lines. 

(3) Services. This includes the same classes of 
labor as shown in account, “Repairs of Gas Mains,” 
while engaged in repairing, altering, removing, relay- 
ing, cutting off, increasing the size of and changing 
searching for and repairing leaks in mains and paving 
over any of the above work; material and cartage in 
connection with work shown above. 
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(4) Capital, devoted solely to municipal street 
lighting. 

(5) Mains, devoted solely to supplying gas for 
municipal street lighting. This includes repairing 
leaks, street surface, valves and gates; labor expended 
for caulkers, drillers, etc., and such other repairs as 
shown under account, “Repairs of Gas Mains.” 


(6) Services. This would include such repairs as 
described in account, “Repairs of Gas Mains.” 


(7) Gas arcs. This includes replacing parts, paint- 
ing, etc., but only such repairs as necessitate taking 
the lamp out of service. Do not include any trimmer 
supplies such as globes,, mantles, etc. 


(8) Stands, brackets and other supports (except 
electric light poles), used for supporting lamps of the 
municipal street lighting system. Do not include in 
the foregoing sub-accounts of repairs of municipa! 
street lighting system any repairs which are not made 
to capital, devoted solely to street lighting. 

(9) Regulators and governors of district or house 
type. Do not charge any repairs to station regulators. 


(10) Arc lamps devoted to commercial lighting. 
This includes replacing parts and painting. Do not 
include any repairs which do not necessitate the re- 
moval of the lamp from service, except painting while 
in service. 

(11) Meters used in registering gas delivered 
to consumers. This includes new diaphragms, dials, 
etc., and painting. Do not include any repairs, (except 
painting), which do not necessitate the removal of 
the meter from service. 

(12) Tools and appliances and include the cost 
of such tools as are not listed in the Equipment Re- 
cord. These charges include repairs to machine tools, 
such as planers, lathes, drills, punches, shears, and 
like machine shop equipment; also repairs to black- 
smith shop equipment, such as forges, blowers, bel- 
lows, etc. Include the cost of all hand and portable 
tools which are not listed in tool register, as to loca- 
tion and number. 

(13) Wagons and harness. These charges include 
painting wagons, setting tires, repairing wheels, etc., 
sewing harness and like repairs. 

(14) Automobiles, motorcycles and bicycles. These 
charges should include repairs to engines, lamps, tires, 
cushions, saddles, wheels, etc.; also painting and dec- 
orating. 

(15) Furniture and fixtures which have been 
charged to capital accounts. This should include re- 
varnishing, etc. 


CAMELS FOR POWER IN ARGENTINA. 


The Argentine government has had under con- 
sideration the possibility of the importation of camels 
into the country for use in agriculture. The concrete 
result of this consideration is a decree, date of Decem- 
ber 24, 1912, in which are laid down the inspection and 
quarantine requirements that must be observed in case 
camels are imported. It was brought to the attention 
of the government that camels might well be utilized 
to advantage for various agricultural labors in certain 
semi-arid regions of the country, where vegetation 
and water are scarce, to take the place of the horse 
and the ox. 
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READINESS TO SERVE METHODS 


RATES FOR AGRICULTURAL SERVICE. 
BY ROSS B. MATEER. 


Many corporations still cling to the necessity of 
a meter for each class of service, irrespective of the 
expense occasioned for cheap and accurate apparatus, 
forgetting the small amount of revenue received an- 
nually on over 60 per cent of the capital sunk in the 
purchase of small measuring devices, upon which in- 
vestment the yearly receipts are rarely sufficient to 


the annual energy loss in the small kw.-hr. meters, 
while the consumer will be instructed to install only 
apparatus of low maximum demand, the operation of 
which over longer periods of time results in lower 
unit kw.-hr. costs. 

What is more efficient to the one occasions less 
investment expense to the other, hence, the considera- 





Uniform:Low Rates Make Possible Unlimited Electrical Application Upon the Farm—The Wringer 
the Churn, the Sewing Machine and the Ice Cream Freezer 
Being Typical Illustrations. 


pay the charges incident to capital and maintenance. 
Education is necessary today, for some central stations, 
though of a different character from that needed by the 
average consumer. The former must learn to secure 
business on rates based on load factor, and to use one 
meter at one point of delivery for all current consumed, 
for lighting, power and heating purposes, e:iminating 


tion of load factor, and where possible, power factor 
in the determination of unit rates is of mutual interest. 
Co-operation between patron and utility in arriving 
at an equitable charge per kw.-hr. based on load factor 
is the keynote to success for any central station. No 
longer can evening peaks be given as a reason for high 
lighting rates, as all light and power companies have 
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contracted for and connected to their lines, sufficient 
power load to make the lighting peak a spectre of the 
past. 

Simplicity is the road to success where electric 
service is designed to compete with other fuels and 
illuminants, and it is firmly believed the best method 
of charging for current, metered at one point, for all 
agricultural purposes is in accordance with the sched- 
ule appended: 

3.0c per kw.-h. if monthly consumption is less than 31 kw.-h. per H.P..... 


2.9¢ “ “ee “ “es “ “ from 81 to 42 “ “ “ 
2.8c “ “ “ “ “ “ 42to 55 “ “ “ 
2.7¢ “ “ “ “ “ “ « 55 to 70 “ “ “ 
2.6c “ “ “ “ “ “ 70to 86 “ “ “ 
2.5e “ “ “ “ “ “ 86 to105 “ “ “ 
2.4c “ “ “ “ “ “ “ 1056 to124 “ “ “ss 
2.8c “ “ “ “ “ “ “ 1294to 146 “ “ “ 
2.2c “ “ “ “ “ “ “© 146to169 “ “ “ 
2.1ce “ “ “ “ “ “ “ 169to194 “ “ “ 
2.0ce “ “ “ “ “ “ “ 194 to 221 “ “ 4“ 
1.9¢ “ “ “ “ “ “ “ 991t0o 250 “ “ “ 
1.8ce “ “ “ “ “ “ “ 950to 280 “ “ “ 
17c “ “ “ “ “ “ «© 980to 812 “ “ “ 
1.6c “ “ “ “ “ “ « 319 to 846 “ “ “ 
1l.5be “ “ “ “ “ “ “ 346to881 “ “ “ 
l.4c “ “ “ “ “ “ “ 381to 418 “ “ “ 
1.8¢ “cs “ “ “ “ “« « 418 to 457 “e “ “ce 
12¢e “ “ “ “ “ “ 457 to 498 “ “ “ 
lle “ “ “ “ as “ “© 498to 540 “ “ “ 
l0e #" « « “ “ 540 kw.-h. per b.p. 


This schedule is for all agricultural power, includ- 
ing irrigation and reclamation, and the rate and mini- 
mum charge shall be based on the maximum demand 
of the consumer’s apparatus and not on the rated h.p. 
in motor or motors installed. The maximum demand 
shall be determined by a test or tests made from time 
to time by the company as they may elect, and each 
750 watts as shown by these tests shall constitute a 
h.p. for the purpose of this schedule. The consumer 
is entitled to have a representative present at any and 
all tests made for this purpose, and may have tests 
made by the company at his request to determine the 
maximum demand, provided ten days’ notice is given 
the company, and provided that no more than two such 
tests shall be requested per year. The maximum de- 
mand as determined by any test shall remain in full 
force and effect until the next succeeding test, and the 
result of any such succeeding test shall be effective 
only from and after such test and until the next suc- 
ceeding test. 

The minimum charge is $6 per h.p. per year. 

Increased use, efficient apparatus, low demand, 
application of electricity to all agricultural purposes, 
are a few of the benefits of the above described load 
factor method of charge for monthly consumption. 

The optional rate offered by a few power companies 
ranges form $35 to $50 per year per h.p. but this method 
results in the abuse of the commodity by the con- 
sumer, the installation of demand limiting devices, at 
the expense of the utility, and the creation of a false 
standard of value for electric energy. 

Flat rates per h.p. are a survival of the errors of 
early days, while a straight charge per kw.-hr. is gen- 
erally the result of vague ideas of the factors entering 
into generation, distribution, etc. 

Only recently has some attention been given to 
rates based on load power factor, though like leaven 
it will imkue all utilities with a desire for an accurate 
determination of production costs and consequently a 
fair and equitable tariff to the consumer. 
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APPARATUS FOR THE EXACT ANALYSIS OF 
FLUE GAS. 
BY GEORGE A. BURRELL AND FRANK M. SEIBERT. 

In the course of its tests of fuels belonging to and 
for the use of the government, the Bureau of Mines 
has had occasion to study carefully the methods of 
determining the composition of the flue gases of a 
boiler under the varying conditions of a steaming test. 
This paper describes gas analysis apparatus that has 
been used in tests conducted by the bureau as detailed 
in Technical Paper No. 31. 

The exact analysis of the combustible constituents 
in flue gas has received little attention, largely because 
of the difficulty of readily determining the small quan- 
tities usually present of these constituents. The lit- 
erature on the subject contains meager information 
relative to the percentages of hydrogen and me- 
thane in flue gas, the constituents usually de- 
termined being carbon dioxide, carbon monoxide, and 
oxygen. It is the hope of the authors that the appa- 
ratus described in this paper may prove useful to engi- 
neers and chemists. who have occasion to direct or 
take part in combustion tests of fuels. 






Laboratory form of Apparatus for the Exact Analysis of 
Flue Gas. 


Many manufacturing concerns have apparatus for 
determining a few of the constituents of flue gas. Some 
employ automatic devices for CO: recording; others 
collect samples at intervals or during extended periods 
of time and analyze them by means of various types of 
gas analysis apparatus, such as those devised by Orsat, 
Hempel, Elliot and Bunte. With any of these apparatus 
results can be obtained by which the performance of 
a boiler furnace can be intelligently supervised, but 
when the exact composition of the waste gases is 
desired, as in technical research, they are not suffi- 
ciently accurate. Under ordinary circumstances, as 
little as 0.10 per cent of unburned combustible gases 
passing through the flue may be equivalent to the 
loss of about 1 per cent of the fuel fed into the fur- 
nace. It is recognized that in boiler practice there are 
other heat losses greater than those occasioned by 
incomplete burning of combustible gases, but the fact 
remains that the extent of the losses due to incomplete 
combustion has not been exactly determined. The 
apparatus most used for the examination of flue gases 
is the Orsat, The smallest percentage that it will in- 
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dicate is probably 0.10 or 0.20 per cent, so that the 
results obtained with it do not have much significance 
if an exact analysis is sought. With the Orsat appa- 
ratus carbon monoxide is determined by means of an 
ammoniacal or acid solution of cuprous chloride, and 
the apparatus is not altogether satisfactory for the de- 
termination of the small quantities of this constituent 
found in flue gases in ordinary furnace practice. The 
determination of the hydrogen or methane is seldom 
attempted. 
Special Apparatus for the Analysis of Flue Gas. 

For the determination of carbon dioxide, oxygen, 
carbon monoxide, hydrogen, and methane in flue gas 
during combustion tests conducted by the Bureau of 
Mines the authors have used the apparatus shown in 
Fig. 1. 

This apparatus is a modification of the well 
known Haldane apparatus. It has been simplified 
from the original pattern in that the pipettes are all 
placed in a common train. Three 3-way stopcocks 
have been replaced by three 2-way stopcocks, and a 
simpler pipette has been provided for the alkaline 
pyrogallate solution. The essential features and the 
method of working remain the same as proposed by 
Dr. Haldane for analyzing mine air. The apparatus 
is so well adapted for the exact analysis of flue gas 
that attention is here called to such use. 

The apparatus and its use are described by refer- 
ence to the figure. The burette, d, contains mercury 
and has a total capacity of 21 c.c. The bulb of the 
burette, which is not graduated, has a capacity of 15 c.c. 
The stem of the burette has a capacity of 6 c.c. and is 
graduated to 0.01 c.c. The three pipettes shown are 
the potassium-hydroxide, a; the slow combustion, b; 
and the alkaline pyrogallate, c. The reservoir of the 
alkaline pyrogallate pipette is placed back of the stand 
and is provided with a rubber bag to prevent access 
of air to the alkaline pyrogallate solution. 

The surfaces of the liquids in the reservoir bulbs 
must, in all cases, be at the same level as the surfaces 
of the liquids in the corresponding pipettes when the 
liquids are brought to the marks represented at e, f, 
and g in the figure. This condition is necessary to 
prevent a difference in pressure acting against the col- 
umns of the liquids in the pipettes when the gas sam- 
ple is transferred from the burette to the different 
pipettes. 

To perform an analysis, the liquids in the three 
pipettes are brought exactly to the marks e, f, g, on 
the capillary tubes. If an analysis has been recently 
made, this preliminary step is unnecessary, but if the 
apparatus has stood unused for some time, the solu- 
tions usually have to be adjusted before making an 
analysis. The three-way stopcock h is turned to com- 
municate between the outside air and the compensating 
tube i, so that the pressure in the tube may equal that 
of the atmosphere, and is then turned to communicate 
between the tube i and the column of liquid in the cap- 
illary tube 0. The gas sample is transferred to the 
burette by displacing it with mercury. 

The first 5 or 10 c.c. of gas drawn into the burette 
d from the sample container is not retained, but is used 
to sweep the air out of the connections between the 
burette and the sample contained, For this purpose an 
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extra 3-way stopcock is placed between the burette and 
the sample container. Gas is then drawn into the bur- 
ette until the mercury is depressed somewhat below the 
21 c.c. mark; then, with the burette stopcock k closed, 
the gas is placed under pressure by slightly raising 
the level bulb p. Next the burette stopcock k is opened 
to the air for a second to bring the gas in the burette 
to atmospheric pressure. Before reading the volume 
of gas inclosed, the stopcocks at k and m are turned 
so that communication is made between the burette 
and the potassium-hydroxide solution pipette a. 

If the directions for manipulating the apparatus 
have been followed with care there is only a slight 
movement of the potassium-hydroxide solution at e. 
If, through failure to follow directions exactly, there 
is a decided movement of the solution, error will ensue. 
A resulting increase of pressure causes an absorption 
of some carbon dioxide before the reading is taken, 
and a decrease of pressure pulls the potassium-hydrox- 
ide solution into the horizontal capillary tubing, there- 
by ruining the value of the combustion data subse- 
quently obtained. 

By slightly raising or lowering the level bulb n 
the surface of the potassium-hydroxide solution is 
brought exactly to the mark o in the capillary tube. 

The potassium-hydroxide solution is brought to 
the mark e above the pipette by a slight movement 
of the mercury in the burette, and the volume of gas 
is read to the third decimal place. The burette can 
be read to 0.00 c.c. The gas is then passed into the 
potassium-hydroxide pipette, and the carbon dioxide 
is entirely removed by passing the gas back and forth 
between the burette and the potassium-hydroxide 
pipette about four times. In no case should the mer- 
cury in the burette be raised above the stopcock k. 
The reduction in volume of the sample caused by the 
removal of the carbon dioxide is recorded. 

The sample is next passed into the slow combus- 
tion pipette b. The platinum coil in this pipette is 
No. 30 (B. & S.) wire and is in contact with platinum 
wires in two glass tubes filled with mercury. Each 
wire is sealed through the bottom of its tube and 
to the projecting ends are attached the copper wires 
for carrying the electric current. The platinum coil 
is brought to a white heat by a current of about 5 
amperes. About two minutes is required for the com- 
plete oxidation of the combustible gases contained in 
the sample. The gas remaining in the capillary tub- 
ing is brought in contact with the platinum spiral by 
passing the sample back and forth between the burette 
and the combustion pipette several times, care being 
taken that the mercury in the combustion pipette is 
not raised to the platinum spiral in the pipette. 
Finally, the current is broken and the pipette allowed 
to cool. Cooling is hastened by playing a stream of 
compressed air upon the pipette. When cool, the gas 
is transferred to the burette and the contraction in 
volume is recorded. 

The residual gas is then passed into the potas- 
sium-hydroxide pipette a to absorb the carbon dioxide 
produced by the combustion. After the contraction 
in volume caused by this absorption has been meas- 
ured, the gas is passed into the pipette c containing 
the alkaline pyrogallate solution to absorb oxygen. 
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At this stage of the analysis the capillary tubes 
are manifestly filled with residual gas that contains 
oxygen. In order to avoid sweeping them out by 
dilution and to obtain the last trace of oxygen, the 
mercury in the combustion pipette is brought to the 
stopcock r by raising the bulb j and the potassium- 
hydroxide solution is brought to the stopcock m by rais- 
ing the bulb n. The oxygen is completely absorbed 
by passing the gas back and forth between the burette 
and the alkaline pyrogallate solution five or six times. 

The alkaline pyrogallate solution is finally brought 
exactly to the mark g; the mercury and the potassium- 
hydroxide solution are brought to their respective 
marks at f and e, and the reduction in volume of the 
gas is measured. The oxygen percentage thus deter- 
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and the mixture is then heated to melting for several 
minutes. The inner walls of the burette and the com- 
pensating tube are kept slightly moistened with water. 
The instrument should be protected from drafts and 
the water in the water jacket, each time before burette 
readings are made, is agitated by blowing air through 
it, thus insuring uniformity of temperature throughout 
the water jacket. It is desirable, if compressed air can 
be obtained, to keep air bubbling through the water 
jacket during the entire analysis. Bubbles of water 
or mercury must be kept out of the horizontal capillary 
tubing. It is scarcely necessary to add that a trace 
of potassium-hydroxide solution left in the tubing will 
ruin the value of the combustion analyses. The tubing 
from 0 over to the compensating tube i must also be 


Tabulated Results of Duplicate Analyses of a Sample of Flue Gas. 


First Analysis. | 


Volume. Per cent. 
Observation or calculation. 1 2 
c.c. 

Volume of sample taken..............4+- 20.178 one 
Carbon dioxide (after caustic potash).... 18.181 9.90 
Oxygen (after pyrogallate solution)...... ...... a aloes 
Total volume of residual gas............ 18.181 
Weneee Olter BUTRIBE .cccccccccswcccses 18.006 
IN 2 n't des ay oe CO ba aes bud eeuds 0.175 
Volume after carbon-dioxide absorption. 17.800 
Carbon dioxide produced ...........+0+. 0.206 
Volume after oyxgen absorption........ 16.022 
GEE, Wag Siu's abd kak 6 ee wee oee'ens 1.778 hats 
ee 0.128 ee 
ee hsb Sok wet esos bcibereeete Sug esd 0.01 
i. Ow wes wan ke 6 6 aaa s bw eae ede.den 1.02 
CEU ab eR Shae Sede e esd sce h es webESE wesede 0.24 


mined represents the oxygen, remaining after a cer- 
tain volume has been consumed in the burning of the 
combustible constituents. To determine the volume 
of oxy.zen consumed, a separate determination is made 
by drawing a fresh portion of the sample of gas into 
the burette and passing it in turn into the potassium- 
hydroxide and alkaline pyrogallate solutions and 
measuring the reduction in volume produced. The 
total oxygen content thus determined, minus the re- 
sidual oxygen already found, represents the oxygen 
consumed. 

Other burette readings are made in a manner sim- 
ilar to that in which the original volume of the sam- 
ple was read. After combustion, for instance, the gas 
is withdrawn to the burette and the mercury in the 
combustion pipette brought exactly to the scratch at f. 
The stopcock at r is closed and the one at m opened. 
The solution in the capillary tube is brought to the 
scratch o by raising or lowering the level bulb n and 
the solution in the potassium-hydroxide pipette a is 
brought to the mark e by a slight movement of the 
mercury in the burette. The burette is then read. 

From the contraction, the carbon-dioxide produced 
by the combustion, and the oxygen consumed, the 
methane, carbon monoxide ,and hydrogen may be cal- 
culated by the following well known equations: 

CH, + 20,=CO, + 2H,0 
2H, + O, ‘= 2H,O 
2CO + O, = 2CO, 

An analysis such as is described above can be 
performed in 35 minutes. 

Heavy wall pure gum tubing is used on all connec- 
tions, and the stopcocks are kept well lubricated. The 
stopcock grease used is made by adding 1 part par- 
affin and 3 parts vaseline to 1 part pure gum rubber. 
The rubber is melted, the other ingredients are added, 


Second Analysis. 


Volume. Per cent. Volume. Per cent. Volume. Percent. 
3 4 5 6 7 8 
¢c.c. c.c c.c, 

ety cw oaare ae 20.300 inte 
8,2¢ 9.94 18,361 9.91 8, ‘ 
ek: ta. a 18373 oat 
nha in ae a 18.361 <a 
ke e‘ail 18.186 re 
o nuka 0-60 0.175 aces 
17.982 pene 
0.204 éaee 
17.191 ein 
1.791 see 
0.127 ade 
Rae ee ete” 1K) loan 0.02 
whaeee 0.98 
CteGe et weed? A eee 0.23 


kept clear of detached bubbles of the potassium- 
hydroxide solution. 

The following results of two duplicate analyses 
show the details observed and the calculations made. 

In column 1 are shown data representing the 
changes in volume of the gas sample at different stages 
of the analysis. 

In column 2 are shown the proportions of carbon 
dioxide, carbon, monoxide, hydrogen, and methane ca!- 
culated to a percentage basis. 

In column 3 are shown the observed data involved 
in the separate oxygen determination. 

The final figures representing the pecentages of 
carbon dioxide and of oxygen are shown in column 4. 

In columns 5, 6, 7 and 8 are shown the readings 
and results of the duplicate analysis. 

From the combustion data calculatians were made 
to show the errors that might result if the oxygen 
consumed were not determined, and the results were 
calculated to carbon monoxide and methane. The pos- 
sible errors are indicated below. 


Possible Errors from Failure to Determine Oxygen Consumed, 


First Second 
analysis. analysis 
Per cent. Per cent. 
Carbom momonmide .....ccccsccsces 0.78 0.76 
PE ~) 6nd tuk oa rewame es 6ees 0s 0.24 0.24 


AN ELECTRIC CURFEW. 

At Sacramento, Cal., the city’s new electrolier sys- 
tem may be put to a novel use if the request of Chief 
of Police Johnson and Superior Judge Hughes of the 
Juvenile Court, is carried out. It was recommended 
that the street lights be alternately extinguished and 
illuminated at 9 o’clock each night during the summer 
months and at 8 o’clock during the winter months for 
the purpose of warning minors under the age of 16 that 
it is time to get off the streets and to go home. 
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The investigations of Bion J. Arnold, now com- 
plete, bring to light many interesting phases of the 


The present traffic situation in San 
cin Teenad Francisco. This report, though at- 
Traffic Situatio tacked by the daily press of that 


city, is nevertheless a comprehen- 
sive exhibition of the true status of affairs there to be 
found and its citizens may well consider the scholarly 
conclusions and advice set forth by this noted expert. 

The fact that the citizens of this metropolis have 
acquired the riding habit more than any other city of 
America must compel serious-minded men to wonder 
why it is that San Francisco to-day is six years be- 
hind in its traffic facilities and that traction com- 
panies claim to be unwilling to make extensions. In- 
vestigation shows that as a result of successive con- 
solidations the original intent and conditions of many 
important franchises have been departed from with- 
out official consent of the city. Whether this has been 
brought about through lax supervision or otherwise, 
makes little difference ; the fact remains that question- 
able legal status has thus ensued. Hence a number 
of important lines are now operating either without 
franchises or under questionable grants. On the other 
hand, the conditions of the present charter render new 
franchises for extensions practically prohibitive. 

To add to this unfortunate situation, never before 
in the city’s history has the necessity for smoothly- 
oiled franchise extension facilities been more desirable. 
With a world’s fair not two years distant. wherein 
conservative estimates indicate a total transfer of 
50,000 people per hour over lines that now could not 
possibly carry one-fourth this number, makes the prob- 
lem not one of serious concern for San Francisco alone, 
but for the entire West, the host in this year of years. 

To attempt to get to the fair grounds at the pres- 
ent time is to find oneself stranded on a high hill, like 
Moses, in full sight of the promised land, but unable 
to enter therein. 

The problem, too, is not one of traction difficul- 
ties alone, for all other utility companies serving San 
Francisco are similarly hampered in extension facili- 
ties. Only recently one well-known central station 
found its lines but three pole distances away from a 
consumer who desired to sign up for a 150 h.p. load, 
and yet as the distance exceeded the 100 ft. limit pre- 
scribed in the charter, it found itself unable to legally 
extend its lines. 

Considered from every viewpoint then, it behooves 
the people and utility companies to get together as 
never before with a determined, united effort to solve 
the question. It is heard on all sides that the great 
city near the Golden Gate will do it, for San Fran- 
cisco knows how. Meanwhile, however, the enter- 
prising cities about the bay are stealing many a nat- 
ural birthright and if this difficulty is not solved soon, 
it would not be surprising to find that fully half the 
visitors to the great world’s fair will be conducted to 
the grounds by ferry instead of the land route. 


April 19, 1913.] 


When a financial panic was on in the West some 
years back clearing house certificates, though illegal, 
were issued and accepted with full confidence. To- 
day in San Francisco, whether or not amendments 
can be passed in time to accomplish legal results is of 
but small concern. The main question is for all par- 
ties to get together on this issue, fully realizing and 
respecting each others rights in the matter, and with 
truly Western spirit put across some constructive ideas 
that will bring results at once. 





Riverside, California, is unique in its artificial 
street lighting effects which reflect, by artistically de- 
signed mission lamp posts, the 
glory and beauty of California’s 
most beloved tradition—the mis- 
sion architecture of pre-pioneer 
days. In our issue of February 15th may be found a 
complete description of this example of constructive 
civic life. 

The Southern California Edison Company has in 
past years been supplementing the municipal plant of 
Riverside in furnishing the power for the city’s supply. 
Under this auxiliary system, power was distributed 
from the city’s steam plant, the Edison company’s 10,- 
000 volt and also the 33,000 volt lines. Agreeable to 
action just taken by the city council, the Southern 
Sierras Power Company will also in the future serve a 
portion of the city. As the prevailing frequency in 
Southern California is 50 cycles per second, this inno- 
vation from the Southern Sierra’s line, which is 60 
cycle, will be watched with much interest. 

In the past the receiving of power from the three 
sources above detailed at Riverside has entailed con- 
siderable computation on the part of the city officials 
as all three sources commanded varying rates and 
much juggling on the part of the dispatcher was nec- 
essary to take advantage of minimum costs. Such 
switching back and forth requires a complicated switch- 
board and is often bad for the service, as the starting 
boxes here to be found, equipped with no voltage re- 
lease, operate before the connection can be made with 
the other circuit. 

Upon the arrival of the 60 cycle distribution, per- 
haps the greatest added worry will be in the meter 
department, where independent test boards, one for 50 
and one for 60, must be maintained. 

' Since such splendid results are obtained in regu- 
lation and continuity of service by operating many 
plants in parallel, it is to be regretted that Central 
and Northern California are generating on 60 cycle 
frequency, while in Southern California it is 50 cycles 
for the most part. With one and the same frequency, 
state-wide advantage could thus be taken of joint 
operation and the continuity of service resulting would 
unquestionably strengthen the permanency of electri- 
cal consumption. 

The frequency converter has during recent months 


Harmonizing 
Varying Fre- 
quency Networks 
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made rapid strides in evolution of design and effi- 
ciency. The interlinking of all lines serving a com- 
munity is not only a duty owed to the public, but for 
the companies concerned such a far-sighted policy has 
resulted in every instance, thus far attempted, in a 
greater consumption of electrical energy and that, too, 
upon a more firm, profit-making basis. 


Standardizing apparatus has in former years 
totaled millions in additional expenditure. The rail- 
road gauge, the air brake and a thousand other in- 
stances may easily be cited. Yet no one will gainsay 
the fact that in each case the resulting pliability and 
elasticity effected in actually producing results has 
fully justified this expenditure. To readjust or har- 
monize the varying frequencies of Western hydro- 
electric networks seems a Herculean task, yet it is a 
move fully justifying serious consideration. 


The people who make up the great commonalty 
are dis-eased. They are suffering from an epidemic 
of public dissatisfaction with pub- 
lic and quasi-public institutions. 
Such a disease may either be 
allowed to run its course until the 
long-suffering patient is aroused to wipe out the con- 
ditions which have brought it about or it may be pre- 
vented by speedy action on the part of those respon- 
sible. The people have already done so much to reg- 
ulate these conditions that there now remains little 
more than the task of removing the cloud of misun- 
derstanding which obscure the many benefits to be 
derived from private operation of public utilities. 


Humanizing the 
Corporation 


This misunderstanding is mutual. The layman 
does not see the human element in the corporation and 
the corporation man is looking in a mirror when he 
thinks he is looking at the public. 

A corporation ought to be merely a group of re- 
sponsible individuals. Reduce any organization to its 
simplest form and you find one man who is the dy- 
namo supplying the leading ideas and enthusiastic 
energy which runs it. “An institution is but the 
lengthened shadow of a man.” The human factor is 
the one means of reducing the complex equation of 
the modern corporation, where the man is the unit of 
efficiency and man-powers should be the measure of 
capacity. 

A corporation has a dual personality, the stock- 
holders and the employees. The latter usually set the 
standard by which the company is judged, though, 
like, fire, it may be a good servant and a bad master. 
But, reduced to the ultimate, the employee, to the 
public, is the corporation. How important it is then 
that the will of each individual working unit be in 
synchronism with the rate and rhythm of the com- 
plicated whole. This can be accomplished only by 
recognition of the human element in the machine— 
humanizing the corporation. 
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PERSONALS 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 





H. C. Huriburt, representing the Proctor-Raymond Manu- 
facturing Company of Detroit is at San Francisco. 

T. E. Burger, Los Angeles, manager for the Western 
Electric Company, was at San Francisco during the past 
week. 

Wm. Doherty, supply sales manager of the Northern Elec- 
tric Manufacturing Company of Montreal, Canada, visited 
Seattle recently. 


K. G Dunn, vice-president of Hunt, Mirk & Company, has 
returned to his San Francisco offices from a trip throughout 
Southern California. 


C. E. Dunbar, storekeeper for the Western States Gas 
& Electric Company at Stockton, Cal., was at San Francisco 
during the past week. 


V. R. Lansingh, general manager of the Holophane Works 
of the General Electric Company, expects to be at San Fran- 
cisco during the coming week. 


John Coffee Hays, president of the Mt. Whitney Power 
and Electric Company of Visalia, California, is expected to 
return from the East this week. 


A. C. Balch, chairman of the executive committee of the 
Pacific Light & Power Corporation of Los Angeles, was at 
San Francisco during the past week. 


H. H. Hornsby, manager of conduit and supply sales for 
the Sprague Electric Works, is making a trip throughout the 
western territory and will be in Seattle on April 29. 


C. V. Schneider has been appointed Statesman for the 
Jovian Order at Sacramento, California, and is arranging for 
weekly electrical luncheons, the first to be held on April 19. 


Frederick G. Simpson, general manager and chief engi- 
neer of the Kilbourne & Clarke Manufacturing Company, 
Seattle, has returned from a month’s trip throughout the East. 


Jas H. McGraw, president of the McGraw Publishing Com- 
pany of New York City, has spent the past two weeks at 
Pasadena, California, and will return to New York by way of 
Vancouver. 


M. G. Garhart has taken over the management of the 
power apparatus sales of the Western Electric Company, at 
Seattle. Mr. Carhart was formerly connected with the coim- 
pany, leaving it in 1911. 


A. M. Hunt, the consulting engineer, who has figured 
prominently in exposition work, has been appointed as chief 
of the department of machinery of the Panama-Pacific ex- 
position. He will be assisted by G. W. Danforth as assistant 
director. 


Franklin T. Griffith, who has long served as attorney 
for the Portland Railway, Light & Power Company of Port- 
land, Ore., has been selected to succeed B. S. Josselyn, as 
president of the company when Mr. Josselyn retires on 
July 1. 


S. Evans Hodge, is representing the Westinghouse Elec- 
tric & Manufacturing Company this season in Alaska, being 
stationed at Juneau. This is the first season the company 
has kept a regular representative there but expects to follow 
this plan each year. 


J. R. Bibbins, electrical and mechanical engineer with 
B. J. Arnold, has completed his work on the investigation 
of the traction conditions at San Francisco. A complimentary 
luncheon was tendered him by a number of San Francisco 
electrical engineers on April 18th, in slight token of their 
high regard for his work. 
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OBITUARY. 


Charles C. Hudson, partner in the firm of the Holabird- 
Reynolds Electric Company, at Los Angeles, died on Friday, 
April 4, 1913. His passing is a distinct loss to the trade in 
general and his firm in particular. 


MEETING NOTICES. 
Seattle Jovian League. 

The Seattle Jovian League was addressed at its luncheon 
given on April 11 by Mr. Presby of the Holophane Glass Com- 
pany, Newark, N. J., who gave a talk on Holophane glassware, 
how it is made and its development since first introduced. 


Portland Electrical Contractors’ Association. 


Mr. H. W. Beckwith addressed the Portland Electrical 
Contractors’ Association on April 9th, regarding the new 
Employers’ Compensation Law passed by the last legislature. 
Mr. Beckwith is one of the commissioners who will enforce 
this law. 


Oregon Technical Club. 


The regular Tuesday luncheon was held on April 8th, 
at the Commercial Club. Joseph Jacoberger was chairman 
and Mr. R. L. Sabin of the Public School Board, speaker 
of the day. His subject was “Schools as Social Centers,” 
special attention being given to methods of popularizing 
technical knowledge in the schools. 


Portland Section A. 1. E. E. 


The regular meeting of the Portland Section, A. I. E. E., 
was held April 15th, at 8:00 p. m. in the Oregon Technical 
Club Rooms, 247% Stark street. The following papers were 
presented. “Separation of Transformer Core Loss” by Mr. 
E. R. Shephard and “Methods of Calculating Speed-Time 
Curves and Their Application,’ by Mr. Paul Lebenbaum. 


Seattle Section A.1. E. E. 


The April meeting of the Seattle Section was held Tues- 
day evening, April 15th, in the assembly hall of the Central 
Building, under the auspices of the Wireless Telegraph Sec- 
tion of the Telephone and Telegraph Group. The paper of 
the evening was presented by Mr. Prilip D. Naugle, entitled 
“The Installation and Operation of Radio-telegraph Sets.” 


Electrical Development and Jovian League. 


This week’s meeting was extremely interesting. The 
speaker of the day was Mr. T. Bibber of New York, who ad- 
dressed the meeting on Jovianism and Co-operation and the 
good to come to the electrical industry in general, and espe- 
cially the individual, through a closer and better understand- 
ing each with the other. Some seventy members were pres- 
ent and enjoyed the talk, at the conclusion of which Mr. 
Bibber was tendered a hearty vote of thanks. 


Oregon Society Engineers. 


The Oregon Society of Engineers will make a summer 
vacation trip to the University of Oregon at Eugene, May 
17th. The occasion will be the celebration of ‘“‘Common- 
wealth Day” and the purpose of the trip to foster higher 
education. All organized clubs and associations will be 
asked to participate. Speaking, athletics, music, refresh- 
ments, sight-seeing and inspection of university equipment 
will be features of the trip. 


Mr. Marshall Dana, assistant editor, Oregon Journal, 
addressed the Society April 10th, subject, “The Press and 
the Professions.” Good attendance and much interest pre- 
vailed. The speaker made the point that absolute confidence 
must exist between press correspondent and engineer or 
the greatest good cannot result—that with confidence exist- 
ing, information becomes constructive news, without it de- 
structive news. 
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Jovian Luncheon Club. 

Mr. L. R. Alderman, superintendent of Public Schools, 
addressed the Jovian Luncheon Club at the Portland Com- 
mercial Club at luncheon on April 10th on “The 
New Education.” In the course of his talk Mr. 
Alderman suggested that the Jovian Club appoint a 
committee to meet with his this fall and make suggestions 
in regard to revising the course of study to so arrange it 
that the course would more nearly meet the needs of the 
pupils, in order to equip them to be of some practical service 
to themselves and to their future employers. This sugges- 
tion was acted upon and the executive committee and chair- 
man were empowered to choose a suitable committee on 
education. The chairman was Mr. F. D. Weber. Due to the 
fact that Mr. D. C. Henry has been called to Montana on 
business he will be unable to address the Jovian Luncheon 
Club next Thursday and Mr. Franklin T. Griffith, the new 
vice-president of the Portland Railway, Light & Power Com- 
pany will address the club. 


CALIFORNIA-OREGON POWER COMPANY ELECTRIC 
CLUB. 


The Electric Club of the California-Oregon Power Com- 
pany held their regular monthly meeting at Ashland, Oregon, 
Tuesday evening, April 11th, the meeting being in charge of 
C. A. Malone, chairman pro tem. About twenty-four of the 
employees of the company, accompanied by the famous “Zobo 
Band,” drove from Medford in automobiles, meeting the resi- 
dent employees of Ashland and others who had come in by 
train from other parts of the system. 


A banquet was served in the Ashland Hotel, and as the 
subject was “The Line and Transformer,” the table was deco- 
rated with a miniature pole line, showing all types of trans- 
mission pole line in use on the system. This pole line ended 
in a “power house,” near which the most distinguished guests 
were seated, and which proved to be “loaded.” Later in 
the evening a large bunch of firecrackers exploded inside the 
“power house” to the consternation of those seated nearest 
it at the table. During “roll call’ each member was called 
to his feet by the toastmaster’s version of what his initials 
stood for, and his “electrical characteristics.” 


Sidney Sprout gave an interesting description of the 
“History and Evolution” of various types of construction on 
the 475 miles of transmission line now operated by the com- 
pany, 

J. D. Sinnott talked on “Slide Ruling the Line Loss” and 
showed numerous short cuts with the slide rule in figuring 
line loss. 


O. B. Helt spoke of “High Tension Line Protetction De- 
vices,” illustrating his remarks with stereopticon slides. 


Cc. G. Ware described “Live Losses in Central Point and 
Gold Hill,” casting some interesting and humorous reflection 
on the local conditions at these points. 

H. C. Stoddard described “Methods of Line Construc- 
tion,” illustrating his remarks with a number of stereopticon 
slides showing various types of line construction in both the 
United States and foreign countries, as well as numerous 
pictures of construction types on the lines of the California- 
Oregon Power Company. 

H. L. Walther spoke on the “State Commission’s Attitude 
Toward Line Construction,” giving the results of the work 
of the Oregon Commission up to date. 

J. J. Buchter discussed the “Ashland Line to the Elk’s 
Dance,” giving an interesting and amusing account of his 
experiences as cashier of the company. 

T. G. Bradley spoke on “The Line From the Operating 
Engineer’s Point of View,” showing how the work of the 
construction force affected and sometimes caused trouble for 
the operating department. 
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F. F. Loder gave a short talk on “The Lineman’s Protec- 
tion,” describing various protective and grounding devices, 
also the grounding of secondary lines. 

W. H. Searle, the club artist, displayed on the screen, 
cartoons of most of the members present, which showed very 
clever work. 

C. R. Wallis of the General Electric Company spoke on 
“Transformers,” describing transformer types in general, as 
well as those manufactured by his company, illustrating his 
remarks with slides. 


O. G. Steele described “Methods of Installing Outdoor 
High Tension Transformers,” giving some very interesting 
data from the results of his experiences in this type of con- 
struction. 


R. R. Ebel talked on “Charging a Line to Parallel With 
Estimate,” showing the accounting necessary from the point 
of view of the Auditing Department to properly charge out 
the material and labor on a construction job. 


G. B, Conwell gave a description of various types of 
transformer connections, illustrated by colored stereopticon 
slides showing in a very ingenious system of diagrams the 
different connections. 


Music for the evening was furnished by D. L. Colvig, 
pianist, assisted by Mr. Ebel and his “Zobo Band.” The next 
meeting of the club is to be at Medford, Wednesday, May 
14th, under the leadership of H. O. Purucker, Chairman pro 
tem. 


TRADE NOTES. 


The J. C. English Company of Portland, Oregon is build- 
ing a new shop on the corner of E. Irving and Union avenue. 


The Allis-Chalmers Company have just signed a contract 
with the Pacific Fixture and Cabinet Company, Portland, 
Oregon, for 15 electric motors ranging from 2 h.p. to 25 h.p. 
The motors being 3-phase, 60 cycle, 220 volt. 


The Alaska Light & Power Company, Juneau, Alaska, 
E. J. Margrie, general manager, recently placed an order 
with the Westinghouse Electric & Manufacturing Company for 
two 625 k.v.a. water wheel type generators, 3-phase, 60 cycle, 
2400 volts. 


The A. G. Electric & Manufacturing Company, Seattle, 
have made such improvements in its “Diamond (A. G.)” 
switches as to enable it to go into more active competition 
in the switch market of the northwest. It will also increase 
the scope of the business by an active campaign for making 
specialties, particularly patented articles of any kind. The 
office at Portland is being enlarged. Priest & Peterson have 
charge at that point. 


The Westinghouse Electric & Manufacturing Company 
has secured an order from the city of Seattle for 12 double 
equipmeats of 310 C. commutating pole motors complete with 
type H.L. unit switch control. These motors are rated 60 
h.p. at 500 volts and 75 h.p. at 600 volts. The municipal rail- 
way system to be installed will be operated with two trolley 
wires and will therefore be an ungrounded metalic return 
circuit. Cars will be provided with double end control which 
calls for two trolleys at each end of the car. The trolley 
wires will be spaced 18 inches apart and symmetrical with 
the central line of the track. Operation is contemplated over 
the lines of the Seattle, Renton & Southern Railway system 
which uses the ordinary single trolley grounded return cir- 
cuit. The two trolley bases at each end will be mounted 
on movable mechanism for side shifting by means of com- 
pressed air controlled from the motorman’s cab. The car 
bodies are being furnished by the Cincinnati Car Company; 
the trucks by the Standard Motor Truck Company of Pitts- 
burgh and the brakes by the Allis-Chalmers Company. 
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THE ELECTRICAL CONTRACTORS’ DEPARTMENT 





RECOMMENDATIONS FOR ELECTRICAL INSTALLATIONS 
IN WOOD 'WORKING PLANTS, MANUFACTURING 
PLANTS, WAREHOUSES, PACKING HOUSES, 
CANNERIES, MINING PLANTS, ETC. 

COMPILED BY F. D. WEBER.* 

(Continued. ) 

[N. B.—Owing to a mistake in the arrangement of the 
second installment of this article, the matter published in the 
issue of April 12th should be disregarded and the following re- 
garded as a continuation from April 5th.] 


Oil Transformers. 

6a. Must not be placed inside of any buildings except 
central stations and substations, unless by special permission 
of the inspection department having jurisdiction. (Rule 36a.) 

When permitted inside buildings under Rule 14, N. E. C., 
must be located as near as possible to the point at which 
the primary wires enter building. (Rule 45a.) 

Must be placed in an enclosure constructed of fire-resisting 
material; enclosures to be used only for this purpose, to be 
securely locked, and access only allowed to responsible parties. 
(Rule 45b.) 

Must be thoroughly insulated from the ground or per- 
manently and effectually grounded, and the enclosure in 
which they are placed must be practically air-tight, except 
that it may be thoroughly ventilated to the outdoor air, if 
possible through a chimney or flue; there should be at least 
6 in. air space on all sides of the transformer. (Rule 45c.) 

In order te obtain the approval required of the inspection 
department, as stated above, transformers must be safe- 
guarded by resting on concrete of at least three (3) in. in 
depth; be placed immediately under the sidewalk, if pos- 
sible, in an enclosure which must be ventilated by an open- 
ing at least six (6) in. square through the sidewalk or to 
chimney or flue; the fire-resisting material used in construct- 
ing the enclosure in which the transformer is located, and 
by which it is effectually cut off from the remaining part of 
the basement, must consist of a brick or concrete wall at 
least eight (8) in. in thickness, and have no communication 
into rest of building unless access is obtained through an ap- 
proved fire door. The transformer room so constructed must 
be supplied with sill, to prevent the flow of oil into the base- 
ment in case of explosion. 

As an alternative to the above construction, the trans- 
former may be placed in a tight steel tank, ventilated to the 
street, and standing on concrete. 


Air-Cooled Transformers. 

6b. “Must not be placed inside of any building, except- 
ing central stations and substations, if the highest voltage 
of either primary or secondary exceeds 550 volts.” (Rule 
36b.) 

“Must be so mounted that the case shall be at a distance 
of at least one foot from combustible material, or separated 
therefrom by non-combustible, non-absorptive, insulating ma- 
terial, such as slate, marble or soapstone. This will require 
the use of a slab or panel somewhat larger than the trans- 
former.” (Rule 36c.) 

Note: The above sections do not apply to apparatus or 
fittings, the operation of which depends either wholly or in 
part upon special transformers embodied in the devices, but 
all such apparatus or fittings must be submitted for special 
examination for approval before being used. 

7. Service wires (overhead) must be dead ended, have 
drip loops outside and must enter the building through por- 
celain tubes slanting downward to the outside, or enter the 
building through approved metal conduit, the outer end to 
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be equipped with an approved service head and the inner end 
must be equipped with a condulet or outlet box, and the 
inner end must extend to the service cutout, and if a cabinet 
is required by the National Electrical Code or this pamphlet, 
must properly enter this cabinet. (Rule 12f.) If the wires 
are to enter the building underground, approved conduit 
must be used and extend in a continuous length from the 
outside into the main switch and cutout cabinet. The 
outer end of the conduit must be equipped with an ap- 
proved service head. The main switch and cutout cabinet 
must meet the requirements hereinafter specified in Section 
22 of this pamphlet for cabinets for conduit work. (Rule 
28b.) 

7a. Service Feeders and Sub-Feeders for Lighting Sys- 
tems and Heating Systems. Sufficient capacity must be in- 
stalled in all cases so as to furnish 3 amperes per circuit for 
3-wire service and 6 amperes for circuit for a 2-wire service. 
Any deviations from this must be sanctioned by the inspec- 
tion department in writing. 

7b. Service Feeders and Sub-Feeders for Power. 
Same must be installed according to publication on d.c. and 
a.c. motors. When power installations are of an extensive 
character with a great number of motors, the “load factor” 
will be considered and same should be taken up with the 
inspection department. 

8. Automatic Cutouts. (Fuses and Circuit Breakers). 

“Must be placed on all service wires, either overhead or 
underground, in the nearest accessible place to the point 
where they enter the building and inside the walls, and 
arranged to cut off the entire current from the building.” 
(Rule 23.) 

9. Switches must be placed on all service wires, either 
overhead or underground, in the nearest readily accessible 
place to the point where the wires enter the building and 
arranged to cut off the entire current. 

Service cutout and switch must be arranged to cut off 
current from all devices, including meters. (Rule 24.) 


Branch Circuit Wiring—Light Wiring. 


The following is applicable whether current is supplied 
from a generator at the plant or from an outside source: 

10. Branch Circuit Cutouts must be of approved design 
(Rule 67, Sections a to d) and provided with enclosed 
fuses. Cutouts should be assembled and placed in dust or 
moisture proof cabinets, as the case may require, so located 
as to be readily accessible. (Rule 19, Sections b to c). 


11. Branch Circuits. A separate branch circuit must be 
provided for each 660 watts, i.e., the equivalent of 11 or 12 
16 c.p. lamps, carbon filamient. (Rule 23d.) It is advisable 
not to load each circuit to its full capacity in order that 
additional lights may be added in the future if it should be- 
come necessary. Also see Section 7 of this pamphlet. 


12. Joints must be so spliced or joined as to be both 
mechanically and electrically secure without solder. The 
joints must then be soldered to insure preservation and cov- 
ered with an insulation equal to that of the conductors. 
This will require all joints made in rubber-covered wire, 
wrapped with both rubber and friction tapes. (Rule 16c.) 


13. Drop Cords must be stranded rubber-covered wire 
not smaller than No. 14 B. & S. gauge, or what is known 
as stranded brewery cord or packing house portable cord 
may be used. Cords must never be longer than is neces- 
sary for efficient lighting. Never use the ordinary pendant 
cord. 


14. Sockets. In damp or wet places weather-proof sock- 


ets must be used. They must be hung by separate stranded 
rubber-covered wires not smaller than No. 14 B. & S. gauge, 
which should preferably be twisted together when the pen- 
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dant is over three feet long. These wires must be soldered 
direct to the circuit wires but supported independently of 
them by knobs, (Rule 31b.) 

-In dry places stranded brewery cord or packing house 
portable cord and keyless brass sockets may be used. 

The lamp globe in all cases must be protected by an 
approved wire guard. 

In rooms where inflammable gases may exist the incan- 
descent lamp and socket must be enclosed in a vapor-tight 
globe. (Rule 31a.) 

Rosettes should never be used. 

Key sockets must not be used. (Rule 3ilc.) 

15. Control Switches for Drop Lights. Drop lights 
should be controlled by switches, placed in the branch cabi- 
nets, or wall switches conveniently located. Snap switches 
must not be used unless enclosed in dust or moisture-proof 
cabinets. Knife switches, if exposed to dust, must be placed 
in cabinets, and if exposed to moisture must be placed in a 
moisture-proof cabinet or be mounted on porcelain knobs. 
(Rule 19c.) 

16. Portable Lamps. Where long drop cords or portable 
lamps are necessary the cord must be of the reinforced porta- 
ble type (preferably what is known as packing house portable 
cord), and the lamp must be provided with a good substan- 
tial guard. (Rule 32d and 54, Section c, Division 2.) The 
best practice is to use a detachable portable extension made 
of the portable cord specified above, with an attachment plug 
and a lamp provided with a good substantial guard with 
wooden handle and hoop on tip. 

When lights must be suspended over the work, in lum- 
ber mills, planing mills, etc., make an inverted trough of 
1 in. lumber, painted white on inside, and support the wire 
on the inside of the trough. Wooden moulding will not be 
approved for use with this trough. The connection between 
the trough and the rest of the system should be made with 
a stranded rubber-covered wire, properly dead-ended. 

17. Arc Lamps. Each lamp must be protected by an 
approved double pole cutout and each arc should be prefer- 
ably on a separate circuit. Must be supplied with globes and 
protected by spark arrester and have wire netting around 
the globe, the mesh not exceeding 1% in. (Rule 33a to d.) 


For Open Knob and Cleat Work. 


18. Cabinets must be substantially constructed. If of 
wood use well-seasoned lumber. The door must hinge from 
the top in order that it may be self-closing, close against a 
rabbet and be provided with a substantial catch. The bot- 
tom must have a slope of 45 degrees to prevent the accumu- 
lation of any foreign material. The cabinet must be well 
painted with moisture-proof paint and then lined with as- 
bestos board at least one-eighth inch thick, same to be se- 
curely tacked in place and the whole to be well painted. 
The door must be lined the same as the cabinet, (Rule 70.) 

Iron cabinets only will be sanctioned with metal con- 
duit, and are recommended for use with knob and tube work, 
as they are more durable and generally better constructed. 
(Rule 70.) These must also have doors hinged at top and 
have the door overlap sides and bottom of cabinet, making 
the hinged part of the door also dust tight. The bottom must 
* have a slope of 45 degrees to prevent the accumulation of 
any foreign material. 

19. Insulating Supports and Bushings. Wires must be 
supported at least 4% ft. by single wire cleats or knobs. 
(Never use two-wire cleats, as dust or moisture is liable 
to collect between the two parts and may cause a short cir- 
cuit.) Wires passing through walls, timbers or floors 
should be kept from contact with woodwork by porcelain 
insulating tubes, which must be long enough to bush the 
entire length of the hole in one continuous piece. (Rule 16, 
Sections d and e.) Bushings through floors should 
extend at least one inch above the floor in order to prevent 
dust and sweepings from collecting in the tubes. The tubes 
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should be protected from mechanical injury by ~a- suitable 
protecting box of wood or approved metal conduit. 

20. Protection to Wires. Where wires run on low ceil- 
ings, on walls or partitions or supporting posts, or close to 
belts, pulleys, etc., they must be protected from mechan- 
ical injury. (Rule 20e.) Adequate protection on low ceil- 
ings is secured by wooden guard strips placed on each side 
of and one inch from the wires. These strips should be at 
least one inch thick and two inches high. Wires must never 
be run from timber to timber. A good substantial running 
board, preferably a 2x6, in., must be put up and the wires 
knobbed to the under side, and then guard strips put up in 
addition if the wires are exposed to mechanical injury. And 
if wires are exposed to excessive moisture, guard strips and 
running boards should be put up forming an inverted trough 
to protect the wires from the same. 

Suitable protection on walls, partitions and vertical tim- 
bers may be obtained by substantial boxing enclosing the 
wires, same to extend not less than seven feet from the 
floor. Boxing should be closed at the top to keep out dust, 
etc., the wires passing through bushed holes. Wires must 
have at least an inch separation from the inside of the 
boxing. 

Instead of guard strips or boxing, wires may be run in 
approved metal conduit installed according to (Rules 27 and 
28, N. E. C.) 

Wires must be rubber-covered, unless run in open dry 
places, and then slow-burning wire may be used. (Rule 28. 
Sections g and i.) 

For Conduit Work, 

22. Cabinets must be constructed of steel or iron and 
be of approved make. (See Division 18 of this pamphlet.) 

23. Conduit must be well supported with pipe straps. 
All elbows or bends must be made so that the enameling 
or coating will not be injured. Ends must be well reamed. 
Where entering cabinets or outlet boxes must be provided 
with a lock nut and bushing. The lock nut must be screwed 
up tight in order to make a good electrical connection as 
well as mechanical. Where wires leave the end of the con- 
duit the conduit must always be provided with a condulet 
or outlet box, the wires passing out through separate holes 
bushed with porcelain. Drop cords may pass through a 
busked hole in the top of the outlet box and then knotted 
on the inside. All lengths of conduit must be permanently 
and effectively grounded. The ground wire must make good 
electrical connection with the conduit. (Rules 27c and 28f.) 

24. Wires used with metal conduit must be double braid 
rubber covered. (Rule 56.) 

(To be continued.) 


NEWS OF THE ELECTRICAL CONTRACTORS. 

Buxbaum & Cooley, electrical contractors, 68 Columbia 
street, Seattle, are installing an electric light plant on the 
steamer Neptune. 

The Columbia Electric Company, 1019 Post street, Seattle, 
is re-wiring the Provident building, installing a new conduit 
system throughout at a cost of about $3000 and also has the 
job of wiring the new summer home of D. E. Frederick at 
Hylands. 

The Lushington Electric Company, 1314 First avenue, 
Seattle, has finished wiring the clothing store building of 
Shafer Brothers, corner Second avenue and University street. 
Frink reflectors were installed in front. A contract has just 
been closed by the company with Guy Wing for installing a 
new lighting system in his cafeteria at 1407 First avenue. 
The cafeteria is to be remodeled throughout and an adjoining 
store room added. Acmelite reflectors made by Gill Broth- 
ers of Steubenville, Ohio, are to be used. At Everett, Wash- 
ington, the company recently installed complete lighting fix- 
tures in the Rannie Dancing Academy. Changing the lighting 
fixtures in the city hall from direct to indirect, using ex-ray 
reflectors known as the Eye Comfort, is one of the local jobs. 
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NEW SELF-STARTERS FOR POLYPHASE MOTORS. 


One of the new self-starters for polyphase slip ring motors 
made by The Cutler-Hammer Manufacturing Company of 
Milwaukee, is shown in the illustration below. Two classes 
of these panels are made. One is designed for use with 
motors driving reciprocating pumps, air compressors and 
similar machines that must be started under full load and 
_ which require a starting torque equal to or in excess of the 
normal full load torque of the motor. The other class 
(Bulletin 9640) is designed for use with motors driving cen- 
trifugal pumps or other machines having similar load char- 
acteristics. These self-starters are of the multiple solenoid 
type, entirely self-contained, made in standard capacities up 
to 200 h.p. Where used in connection with motors operating 
on compression or open tank system, the motors can be 
started and stopped automatically by means of pressure reg- 
ulators or float switches. 








Cutler-Hammer Self-Starter Panel for Polyphase 
Motors. 


The acceleration of the motor is controlled by resistance 
in each of the three phases of the rotor circuit which is 
cut out of circuit step by step by two-pole solenoid switches 
under the control of the secondary current relays. The 
resistance is balanced on all steps. The rate of acceleration 
is controlled by three-phase current relays in the rotor cir- 
cuit, each arranged so as to prevent the following step of 
resistance from being cut out of circuit until the secondary 
current has dropped to a safe value and the motor has accel- 
erated properly, when it will permit the next step of resist- 
ance to be cut out. The starting current is limited to a pre- 
determined (and adjustable) value by the current relays and 
the motor is accelerated in the shortest time consistent with 
this starting current. 

The primary switch and starting switches are of open 
construction clapper type. The heavy drop-forged copper 
contacts are easily renewable. The primary switch contacts 
are protected by powerful blowouts and the entire switch 
is constructed so as to reduce to a minimum the wear inci- 
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dent to frequent opening and closing. The current relays 
have three coils connected in the secondary circuit with the 
starting resistance and carrying the starting current. The 
relay plungers are thus controlled directly by the starting 
current and the rate at which the motor is accelerated can 
be adjusted by varying the spring tension on the relay plung- 
ers. The secondary starting resistance is of the cast metal 
grid type having ample capacity for starting the motor inter- 
mittently under load conditions. 


WHAT THE WESTERN ELECTRIC COMPANY IS DOING 
TOWARD THE RESTORATION OF ELECTRIC 
SERVICE IN THE MISSISSIPPI VALLEY. 

The test of an organization comes in an emergency such 
as recently arose in the Mississippi Valley. The first unusual 
demands for special service came to the Western Electric 
Company from tornado-stricken Omaha where the telegraph 
and telephone lines were seriously interfered with. The 
company was notified that 8000 poles, 25,000 cross-arms, 100,- 
000 pins and 32,000 ft. of telephone cables ranging in size 
from 25 pair to 400 pair, were immediately needed. The 
southern demand found the organization keyed up for a 
quick response and on the day the order was placed, 20 
carloads of poles, 100,000 pounds of copper wire and all of 
the above cable went forward. The company’s stock of 25,000 
cross-arms at Minnesota transfer was drawn upon, the poles 
went forward from the yards in Michigan and the balance 
of the equipment from the Chicago stock. 

The next call was for cable for the Chicago district, for 
the Western Union Company. This emergency cable, to 
the extent of 235,000 pounds, went forward at once by ex- 
press from New York, almost every through passenger train 
leaving the East for Chicago up to the time traffic was 
suspended being pressed into service to carry its quota of 
this cable. 

In the meantime, the floods began to make themselves 
felt in Indiana and Ohio where, within a few days, not only 
telegraph and telephone service, but electric light, street rail- 
way and railroad service was completely demoralized. Again 
came the call for emergency line material. First of all, the 
company’s stocks of cable, cross-arms, wire and line con- 
struction material of every description located in its dis- 
tributing houses at Cleveland, Pittsburgh, Indianapolis and 
Cincinnati, were drawn upon; and then the outlying houses 
were notified to be ready with their assistance when it was 
needed. Complete stocks were available at Boston, New 
York, Philadelphia, Richmond, Atlanta, Kansas City, St. 
Louis, Minneapolis and Dallas—these houses, constituting 
a chain of reserve depots surrounding the stricken district, 
while further west were the other distributing centers of the 
company which might also be called upon to help. 

Meanwhile, it was seen at the company’s executive head- 
quarters in New York that with all these reserve stocks de- 
pleted, they must be immediately replenished. Accordingly, 
telegraphic orders were issued to send East from Washing- 
ton, 50,000 cross-arms, and requisitions were placed upon 
the company’s sources of supply to increase the stock of 
copper wire available for shipment to upwards of over a 
half million pounds and for the drawing of several hundred 
thousands pounds of copper wire and the furnishing of from 
five to ten million feet of rubber covered wire and outside 
distributing wire. 

So much for the measures taken to remedy outside plant 
conditions. Following the subsiding of the waters it was 
expected that there would be like demands upon the com- 
pany for reserve telephone exchange equipment. At this 
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writing, the first of these calls had only just begun to come, 
but the company was ready with men and apparatus to 
meet this phase of the emergency. The first call on the 
New York office was on the morning of March 31st, when 
word came to move a force of telephone installers and 
switchboard material with the greatest possible speed to 
Marietta, Ohio, where the lower floors of the Bell telephone 
exchange building had been flooded to the ceiling, the ter- 
minal and power equipment completely submerged and tele- 
phone service entirely suspended. Before the day was over, 
tools and material were in transit on taxicabs to the after- 
noon Baltimore & Ohio express for Wheeling. With this 
material went a number of men with the superintendent of 
installation. Their numbers were augmented by others from 
Philadelphia, Pittsburgh and other Pennsylvania points, and 
on noon of April ist the entire party in motor boats, which 
had been chartered for the occasion, started down the Ohio 
River for Marietta, this being the only means of approaching 
the stricken district. 

When the demands for material from the flood centers 
began to arrive, all sorts of expedients had to be resorted 
to to get the material where it was wanted. One entire car- 
load of emergency line material, which the Western Electric 
Company endeavored to ship by express to Cincinnati, 
neither the express companies nor the railroads would un- 
dertake to deliver, and the car was routed from Chicago 
to Nashville in the hope of approaching Cincinnati from the 
south. Unfortunately, however, just as the car was about 
to arrive in Cincinnati, the flood in the Ohio River reached 
that point, and several days delay ensued. Not until April 
2 did the transportation companies accept express shipments 
for Ohio and Indiana points, but, anticipating this delay, the 
Western Electric Company forwarded from Chicago to 
Toledo several carloads of material intended for Columbus, 
Dayton, Zanesville and Springfield. They were billed to 
Toledo in the expectation that when traffic was opened up 
they might be moved forward with less delay. This expedi- 
ent proved a wise one, as these cars were among the very 
first to get through to the districts that had been submerged. 
Dayton alone ordered 5000 telephone subscriber sets, besides 
enormous quantities of wire for both inside and outside use. 
The subscriber sets were used to replace those which had 
been water-soaked. Along with them went 40 private branch 
exchange switchboards for use in business offices in and 
around Dayton. 

In the cable plant of the Western Electric Company at 
Hawthorne there was ready for delivery several carloads of 
cable to be shipped to distant points in the United States. As 
the need arose, permission was secured from the telephone 
companies by whom this had been ordered to divert it to 
the emergency use where it was required. This stock formed 
a valuable addition to the regular emergency stocks carried 
at the factory, and within the space of a few days, over 
500,000 ft. of cable in sizes ranging from 25 to 400 pair 
were shipped out from Hawthorne; 300,000 pounds of this 
went by express, and upon it the express charges aggre- 
gated over $6000. This was, of course, only the first call 
for construction material and represented as much as could 
be handled by the construction gangs in the first few days 
after the water had subsided. The factory was at once 
placed on a night and day basis and later orders are being 
filled in the order in which they are received. 

District Manager F. A. Ketcham of the Western Electric 
Company’s Chicago office, in speaking of the situation on 
April 4, said: “I estimate that before the entire damage is 
repaired we will ship out approximately 1,000,000 pounds of 
copper line wire. 7,000 000 or 8,000,000 ft. of No. 17 drop wire, 
40,000 to 50,000 cross-arms together with the associate hard- 
ware, and probably 400,000 Ibs. of No.12 iron wire. I under- 
stand that the American Telegraph & Telephone Company 
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estimate that they have lost about 4000 poles and the West- 
ern Union Company about 8000. We have been shipping 
from our various yards from 20 to 30 carloads of poles a 
day, this representing not the limit of our resources but 
rather the transportation facilities available. The loss to 
the telephone companies in Ohio and Indiana will be less 
than was originally estimated in so far as central office 
equipment is concerned. Most of the large switchboards in 
the flooded districts were, fortunately, located above the 
ground floors of the buildings and the loss to this equip- 
ment will be relatively small.” 


HELPING THE “MOVIES” TO TALK. 


The telephone is now used to help the “movies” to talk. 
Thomas A. Edison’s latest invention, the Kinetophone; is a 
combination of film and phonograph, whose record should be 
absolutely synchronized. When the actor’s lips form a word, 
that word must be reproduced by the phonograph at that in- 
stant, otherwise the effectiveness of the combination is en- 
tirely destroyed. This would naturally not be a very difficult 
matter if the reel and phonograph could be placed next to 
each other on the stage but as the moving picture is invari- 
ably placed back of the audience in what is known as the 
“reel house,” this is not possible. On the other hand, the 
phonograph must be placed on the stage so that the sound 
will be directed toward the audience. 

After a number of methods were tried out it was found 
that by making use of an intercommunicating telephone sys- 
tem the best results were obtained. At all moving picture 
and vaudeville houses where the talking pictures are shown, 
the two attendants—the one operating the reels and the one 
operating the phonograph—are connected by means of a 
special three-wire private line circuit. At each end of the 
line a Western Electric No. 1001-E Interphone hand set af- 
fords a means of constant and instant communication be- 
tween the two men and in this way enables the operator of 
the picture machine to synchronize the pictures with the 
phonographic record. This type of hand set was chosen in- 
asmuch as it is especially adapted for this class of service on 
account of its being practically indestructible. In addition to 
the hand sets, a push button and buzzer are installed at each 
station, for signaling. 

As a further aid to the moving picture operators, tne 
Edison Company is furnishing them with Western Electric 
No. 153-W double-head receivers, which act as an auxiliary 
for the hand set. This makes it possible for the machine 
man to attend to his work and still be in constant communi- 
cation with the phonograph man and able to hear what he has 
to say at all times. 





NEW CATALOGUES. 

The A. G. Electric & Manufacturing Company, Seattle, 
has issued new discount sheets for its entire catalogue, re- 
ducing the price on practically everything. 

American Electric Company of Chicago, have issued a 
neat booklet entitled “The Remarkable Growth of An Idea,” 
which shows the adaptation of the Burns adjustable telephone 
bracket to many articles in daily use. 

Western Wood Preserving Company, 3619 South Main 
street, Los Angeles, are distributing an interesting bulletin 
on “Anthralin” pole and cross-arm stains, an ingenious com- 
bination of penetrative timber-preservation with a durable 
decorative coating. 

Hemingray Glass Company of Covington, Ky., have pub- 
lished a booklet of “Some Interesting Facts About Hemin- 
gray Glass Insulators.” These include not only the facts of 
annealing to avoid strains, but also the detailed results 
of a large number of tests in the electrical laboratories of 
the Worcester Polytechnic Institute. 
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ILLUMINATION, 


EPHRATA, WASH.—It is reported that a lighting plant 
to cost $10,000 will be installed this spring. 

SAN BERNARDINO, CAL.—The Mayor of San Bernardino 
is in favor of acquiring a municipal lighting system. 

REDMOND, ORE.—City lighting committee plan installa- 
tion of cluster lights in business section and other lights in 
residence section. 

OAKDALE, CAL.—J. R. Anderson has been granted a 
certificate of public convenience and necessity for the oper- 
ation of a gas plant under a franchise from the city. 

MONTESANO, WASH.—The Northwest Electric & Water 
Works will use the proceeds of a recent bond sale to com- 
plete work planned at the electric and water works at Sylvia 
Lake. 

LOS ANGELES, CAL.—Permission has been granted by 
the city council to property owners along Olive street, be- 
tween Pico and Sixth streets, to install an ornamental light- 
ing system. 

ARLINGTON, ORE.—An election will be held here on 
April 21 to vote on issuing bonds in the sum of $15,000 for 
the installation of a lighting plant and improvements to the 
water system. 

ELMA, WASH.—The Elma Light & Power Company has 
been granted a new franchise. The old one was acceptable 
to the light company, but its bonds could not be sold under 
its conditions. 

OREGON CITY, ORE.—A. L. Beatie, his heirs, suc- 
cessors and assigns have been granted for a period of 25 
years, the right and privilege to erect and operate an illum- 
inating gas plant in this city. 

MADERA, CAL.—The Railroad Commission has rendered 
a decision granting the application of George W. Kitchen 
for a certificate of public convenience and necessity for the 
construction of a gas plant in this city. 

MARYSVILLE, CAL.—The Oro Electric Corporation has 
applied for a franchise to erect and operate lines for trans- 
mitting electricity along certain streets in the city. Sealed 
bids will be received up to May 19th for the sale of the fran- 
chise. 

VALLEJO, CAL.—The plans and specifications for the 
electroliers system on Georgia street which was recom- 
mended by the committee from the Merchants’ Association 
were approved and adopted at a meeting of the city council. 
Bids will be advertised for at once, 

TROPICO, CAL.—The Pacific Light & Power Company 
has been granted permission to construct and maintain for a 
period of 40 years, an electric pole and wire system upon alll 
streets, alleys and thoroughfares in the city of Tropico, for 
the purpose of transmitting electrical energy and electricity 
for lighting, heating and power purposes. 

RIVERSIDE, CAL.—Important extension of the city’s 
electric lighting system were provided for at a meeting of 
the board of public utilities. Plans for a new substation at 
Arlington to handle power delivered to the city by the South- 
ern Sierra Power Company, were submitted and numerous 
extensions of the light system were granted. These include 
ornamental lights for Market street, between Seventh and 
Whittier place, and also installation of ornamental light sys- 
tem for Brentwood place. 

HELENA, MONT.—The special committee appointed by 
the city council of Helena, Montana, to look into the ques- 
tion of light and power charges, has reported that in its 
judgment the rate for light and power is too high in the 
city and also, subscribed to the view that rates are too high 
throughout the state where current is generated by the use 
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of water power. The committee recommended that a meet- 
ing be held at Helena on April 28 by representatives 
of various interested cities. The Helena council adopted the 
report of its committee and authorized the issuance of a call 
for the meeting. It is expected that the result of the meeting 
will be an application to the public service commission of 
the state for a reduction of rates. 


TRANSMISSION. 


RANDSBURG, CAL.—At a meeting of the directors of 
Placer Gold Company held at Los Angeles, an assessment of 
two cents a share was levied upon the capital stock of the 
company to raise sufficient funds to equip the plant two miles 
south of Randsburg, with electric power. 

SPOKANE, WASH.—Sealed bids will be received up to 
May 15 at the office of L. L Work, president of the Simil- 
kameen Power Company, for the purchase of the hydroelectric 
plant and other property of the company, on the Similkameen 
River, about four miles from Oroville. The property con- 
sists of water appropriations, power plant buildings, machin- 
ery, concrete work, water ways and tunnel, transmission lines, 
transformers, tools, fixtures, wire and supplies. 

CENTRALIA, WASH.—Rumors are in circulation that 
another big water power project is to be launched in the 
Cowlitz valley near Mossyrock, 33 miles from Chehalis. It 
is announced that H. T. Wilkerson of Portland, vice-president 
of the Hillsboro Townsite Company, a Portland concern, has 
secured option on seven acres of land on the Cowlitz River 
for water power purposes. The option provides that work 
shall begin on development within sixty days. 


TRANSPORTATION, 


ORANGE, CAL.—The supervisors have sold to the Pa- 
cific Electric Railway a franchise to construct a railroad from 
Alamitos to Bay City. 

VANCOUVER, WASH.—Dr. Isabel Sedgwick-Putnam of 
this city, representing unknown capital, has applied for a 
franchise for electric railway line in this city. Arthur Lan- 
guth of Portland, attorney, will represent Dr. Putnam. 

SAN RAFAEL, CAL—The Fairfax Development Com- 
pany, the owners of 160 acres of land to the west of Fairfax 
Park, has let a contract to erect an electric incline railroad 
to run from the front of its holdings 800 ft to the west of 
Fairfax station to an elevation of 500 ft. 

TACOMA, WASH.—The city council of Tacoma has un- 
der consideration the question of a proposal to the Tacoma 
Light & Power Company for an electric street railway line 
to operate over the Eleventh street bridge and across the 
tide flats. This is the route proposed to be traversed by the 
contemplated municipal system and the company is taking 
this step on the theory that a municipal street railway is 
something not to be encouraged except as a final recourse. 
The bond election on the proposed municipal line will be held 
May 10. 

FALLON, NEV.—At a meeting of the Fallon Belt Railroad 
Dr. C. A. Hascall was elected general manager and Attorney 
E. E. Winters, secretary. Following is the board of direc- 
tors: A. R. Merritt, C. L. Weaver, Fred Wightman, C. E. 
Kent, W. H. Williams, Scott Harmon, A. Bauman. A. R. 
Merritt was elected president; Scott Harmon treasurer and 
BE. E. Winters, secretary. The organization is known as the 
Fallon Blectric Belt Line, with a capitalization of $300,000. 
Dr. Hascall, the manager, announces that they expect to 
build the line to Stillwater and to the Beckstead store in 
time to move the beet crop the coming fall. 
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SAN FRANCISCO, CAL.—As a means of increasing the 
street car facilities to the Exposition site and the northern 
section of the city, the North Central Improvement Associa- 
tion will urge the supervisors and United Railroads to arrange 
for the use of lower California street, from Kearny street 
to Market street, and the ferries as a direct route from the 
foot of Market street to the fair grounds. The United Rail- 
roads has a franchise on lower California street formerly 
used by a horse car line, but since the fire it has not been 
operated. The association will advocate the use of this fran- 
chise as a connection with the Kearny and Columbus avenue 
route to the fair via North Point street, with a terminus 
directly at the easterly entrance to the Exposition. 


TELEPHONE AND TELEGRAPH. 


ALERT BAY, B. C.—The provincial government will build 
120 miles of telephone line from Campbell River to this place. 

EDMONTON, ALTA.—The Northern Electric & Manu- 
facturing Company has received a contract for 257,500 ft. of 
steel wire for the municipal telephone department. 

BAKER, ORE.—The county court granted the petition of 
John Trimble to construct a telephone line from the city 
limits on the county road to the Baker Salisbury road. 

HELENA, MONT.—The Mountain States Telephone Com- 
pany, E, M. Burgess, Denver, vice-president and general man- 
ager, plan improvements to the system here to cost $140,000. 

SUMAS, WASH.—The Farmers’ Mutual Telephone Com- 
pany has purchased property on Garfield street and will erect 
a brick or concrete one story building. A new and complete 
system will be installed. 

ALTURAS, CAL.—W. J. Bradley has made application to 
the board of supervisors for a franchise for a telephone and 
telegraph line for the county of Modoc. Sealed bids will 
be received up to April 8th, for the sale of said franchise. 

BAKER CITY, ORE.—John Trimble has been granted per- 
mission to construct a telephone line from the city limits 
of Baker out the county road to the Baker-Salisbury road, 
thence to Stice’s Gulch, Hereford and intermediate points. 

HELIX, ORE.—The Jupiter Telephone Company has 
been organized. Peter Suhl is president; J. S.. Norvell, vice- 
president; Fred Morrison, secretary-treasurer. A line is to 
be built to the Wm. Dorran place, and will be a Metallac 
system. 

RIALTO, CAL.—The Union Home Telephone & Telegraph 
Company has been granted a franchise to construct and main- 
tain wires, poles and other appliances, for the transmission 
of electricity for telephone and telegraph purposes, in and 
along certain streets in Rialto. 

HAYDEN, ARIZ.—F. E. Webster, superintendent of tele- 
phones for the Ray Consolidated Company, was in Superior 
recently looking over plans for the erection of a telephone 
“system for the Calumet & Arizona Mining Company between 
its mines at Superior and connecting with the Ray Consoli- 
dated Copper Company’s system at Ray. 

SAN DIEGO, CAL.—C, L. Lewis, Los Angeles, superin- 
tendent of the third district of the Pacific division of the 
Postal Telegraph Company, announces that the company will 
build an entirely new pole line to San Diego, the improve- 
ment to cost $100,000. The line will be of modern construc- 
tion, the wires to be of copper, and so arranged that tele- 
phone service may be installed with little trouble. 

SAN FRANCISCO, CAL.—The Supreme Court reviewed 
the petition of the Pacific States Telephone & Telegraph 
Company against the railroad commission to compel that com- 
pany to make physical connection for long distance business 
with the two small independent corporations, the Glenn 
County Telephone Company and the Tehama County Tele- 
phone Company. A brief will be filed by the company be- 
fore April 23, and the commission will file an answer by 
May 1. 
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SACRAMENTO, CAL.—E. M. Wilder, commissioner of 
public works, is preparing an ordinance fixing the rates to 
be charged by the Pacific Telephone & Telegraph Company, 
one of the public service corporations affected by the pro- 
vision in the charter that the city commission fix rates and 
quality of service. As a result of the public hearings and 
several conferences with the State Railroad Commission, the 
proposed ordinance will prohibit the requiring of a deposit 
of $5 when telephones are installed, and the penalty of 25c 
charged when a bill is not paid before the tenth day of each 
month. 


WATERWCRKS. 


PORTLAND, ORE.—Bids will be received in the near 
future by the city water board for lowering the submerged 
24 and 28 in. water mains across the Willamette River. The 
estimated cost is placed at $65,000 by Engineer Clarke. 

FULLERTON, CAL.—The Fullerton domestic water plant, 
a private corporation now furnishing the water service to 
the citizens of Fullerton, will be taken over by the city on 
May 1. The price agreed upon after long negotiations was 
$12,500. 

TACOMA, WASH.—The council has passed an ordi- 
nance providing for the construction of sanitary works for 
the purification of the waters of Green River above the 
headworks of the city gravity water system, and.to appro- 
priate $15,000 for the purpose. 

VENTURA, CAL.—The supervisors have granted a fran- 
chise to Ojai Power Company for a water system in Ojai 
valley. The company has already purchased the several 
systems now in use in the valley, and with granting of fran- 
chises, is planning to rebuild the complete system. 

PENDLETON, ORE.—The $200,000 bond issue voted a 
year ago has been ordered sold by the council. Work has 
been under way for a year on a gravity water system, and the 
city is now ready to install a pipe line to connect with the 
reservoir. Water will be brought 16 miles from springs in the 
foothills. 

OXNARD, CAL.—No bid was received by the city for 
the issue of $10,000 bonds for construction of a municipal 
water system. The bonds are all of $500 denomination, bear- 
ing interest at 5 per cent, interest payable semi-annually. The 
board may advertise for bids for the construction of the sys- 
tem and offer the bonds in payment of same. 

LOS ANGELES, CAL.—Active preparations for installing 
water mains throughout Factory Center tract of the Pacific 
Realty Bonds Company, at North Wilmington, are under way. 
The work will be in charge of G. W. Hawkins, president 
of the company. It is the intention of the company to pipe 
the entire tract with high pressure water mains, connecting 
every lot in the 20-acre subdivision. 

OAKLAND, CAL.—Answering in detail the lengthy list 
of questions propounded by J. H. Dockweiler, municipal water 
expert, a report of the real estate holdings of the People’s 
Water Company was submitted to the Oakland City Council 
by George H. Wilhelm, chief engineer of the company. The 
report will be utilized in fixing the water rates for the fiscal 
year 1912-1913. Consideration of the report will be given by 
the council on April 24th. 

SAN FRANCISCO, CAL.—The railroad commission ren- 
dered a decision today granting authority to the Pacific Gas 
& Electric Company to expend a portion of the proceeds of 
the $5,000,000 of general and refunding mortgage bonds pre- 
viously approved, upon the Bear River Canal development 
which the company proposes to undertake in Placer county. 
The Bear River Canal work contemplates the enlargement 
of the canal from its present capacity of 50 cu. ft. per second 
to a capacity of 350 cu. ft. per second. The water is to 
be used for irrigation purposes in Placer county. The cost of 
this additional work is placed at $500,000. 
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